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Mechanical Arrangements of the North single hand-wheel, but the connections are so brought separately into gear with the worm At both ends of the grip are levers similar 


devised that it is impossible to connect with wheel F’, to those shown at A, B and C, which last, is 











Hudson County Cable Railway. 


This road extends from Hoboken to Jersey 
City Heights, a distance of a little more than 
one mile. The 
method of run- 
ning curves con- 
sists of a series 
of double width 
and double 
groove pulleys 
for carrying the 
cable ; 
right, wide-face 
grooved pulleys 


also up- 


for guiding the 
cable around the 
These 
radius pulleys 


curves. 


are so placed that 
the cable, when 
in the grip, is 
held away from 
them, thus pre- 
venting danger 
of striking, and 
doing away with 
the necessity of 
pulleys hung in 
swinging frames, 
which can be 
pushed out of 
the way when the 
grip comes in 
contact with the 
swing frames. 

The operation 
of these pulleys 
is fully illustra- 
ted by Fig. 5, 
page 2, and the 
position occu- 
pied by the cable 
is also there 
shown. 

By means of a 
simple arrange- 
ment the cable 
lifter (Fig. 3) will 
take up the cable 
at any point on 
the road, except 
mcurves of very 
short radius, 

The grip, the 
action of which 
is illustrated by 


bar D, Fig. 1, is connected. 


both grip and brake at the same time. 
In Fig. 2, A is the lever to which the grip- the lever A removed. 
The chain from upright rod which carries the hand-wheel by 


At J, the nut and washer J are shown with connected to # and 
G isthe worm on the the grip not shown. 





A, through portions of 


As lever Cis moved to the right by turning 
the hand-wheel 
on the brake and 
gripshaft, which 
is connected with 
J, as 
shown, A is re- 


before 


volved upon its 
axis, the lever B 
is drawn down- 
ward and asimi- 
lar lever, which 
is connected with 
the upper end of 
A and the point 
F, is drawn up- 
ward, thus clos- 
ing the jaws / J, 
and grasping the 
cable with tre- 
mendous power. 
These levers act 
upon the well- 
known principle 
of the toggle or 
elbow-joint, ex- 
erting their 
greatest power as 
they approach 
the end of their 
movement. By 
reference to the 
large — illustra- 
tion, the arrange- 
ment of these de- 
tails may be 
clearly seen. 

The cable lifter 
is shown in Fig. 
3. Thecylinder 
I’ slides easily 
through a cast- 
iron bolster 
which is shown 
in the large en- 
graving. Con- 
nections 2 # are 
short links, to 
which are at- 
tached leversand 
weights suflici-~ 
ent to partly 
balance the 
weight of the 
apparatus shown 


Fig. 1, is about in Fig. 3. The 
} feet long and lever seen to the 
consists simply right of the brake 
. of two pieces of and grip hand- 
’ cast iron,  be- wheel, in the 
tween which the large engraving, 
—- ees Norra Hupson County Casie RaILway. is connected to 
: In starting the rod A, which 
< car, pressure is : 4 ae ; , , cylinder /’ is 
; applied gradually until the car is about up to | the brake is attached to the eye-bolt (, and is which brake and grip are ee. s ipa eo o cecag ae by 
speed, then the grip is set up sufficiently to wound around the grooved pulley in the usual readily be seen from the oe .s ie Seu Rees Ree is held by 
carry the car to the foot of the grade, when a | manner. brought = cones with the whee! ; , 1 : . ‘ B Thich a made fast An the plat- 
final application of the hand-wheel makes sure At D, a lever is connected, which projects As seen in F ig. 1, the grip er hed or : nd yay mg , screw. The hook // carries 
that the grip-pressure on the cable will carry | through the platform of the car near the grip heavy jaws, which are made of cast — — gl » eh it ‘3 desired to lift the 
) the car to the top cf the grade without aiip. and Tense ager eae A vig ‘ reas 7 sce lisoserdie: eldest “on as ey lever is thrown backward out of 
ah : ; 7 i » clutche Y shoes , which receive > we , the 
q Che car, when starting from the stations, will lever, either of the clutches £ or sh 








get up to speed (which is 9} miles per hour) 
in about 1} to 2 times the length of the car: 
and this is done without perceptible jar to 
car or passengers, 


The grip and brake are both operated by a 





may be put in connection with the worm 
wheel F. 

As seen at JJ, which shows the clutch in 
pulley G, both C and J are loose upon the 
shaft, and can not be moved until they are 


cable and can be readily replaced by removing 
the bolts J J J J. 

The grip jaws are dovetailed to the body of 
the grip; these dovetails are shown by @ 


and /1/, 


catch 7. This movement causes rod A to be 
depressed to its present position, opening the 
jaws C Cas shown, and lowering cylinder /’ 
from /} to the upper collar. The jaws (CC 


are now on either side of the cable. When 
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the lever is thrown forward, rod A and links 
B are raised, the jaws C C close loosely around | 
the cable. A further movement of the lever 
raises Fig. 3 bodily, carrying with it the 
cable. When the lever is caught by catch (7, 
the collar D is in contact with the bolster as 
seen in large engraving, and the cable is in 
position to be caught by the grip. After the 
grip has been locked upon the cable the 
lever is thrown back to catch /7, which opens 
the jaws of the lifter sufficient to allow the 
cable to drop when the grip is again unlocked. 

The cable is carried upon light pulleys like 
A, Fig. 5. These are placed about 30 feet 
apart, except upon curves. The point 
shows the relative position of cable and pul- 
ley when the grip is passing. At the curves 
a pulley is used in place of A, which has its 
face of double width, and carries two grooves 
instead of one. 

At G is shown one of the guide pulleys used 
on the curves; D shows the position of the 
cable when the grip is passing, and also 
illustrates how the grip is enabled to pass 
these carrier and guide pulleys without strik- | 
ing them. 

When upon a curve the cable lifter is unable 
to pick up the cable, but this is the only 
‘* dead point” possessed by this apparatus. 


The objection may be raised that the lifter | 


might come in contact with one of the carrier 
pulleys A, and thus be unable to get hold of 
the cable. But as there is a lifter at either 
end of the grip, and a grip at each end of the 
car, the distance between carrier pulleys being 
unequal to the distance between grips, it is 
impossible to place the car in such a position | 
(upon a straight track) that two of the four 
’ cable lifters cannot get hold of the cable. 
In addition to the regulation brake, a track 
brake is used, which is shown in Fig. 6. The 
guard rails of this road are madeofiron. F is | 
a set of wooden blocks connected to the lever 
shown, which fulcrums at A, on the pin B. 
This part of the brake is reversed in position, 
the guides D D sliding down over /, and pin 
B passing through hole A, the whole being 
bolted to the car just above the guard rail, | 
and power applied by a 
the link C. The wood # is forced down 
upon the guard rail, and forms a determined 
obstacle to the movement of the car. 
The grip and cable lifts are made fast to 
the truck frames, instead of to the body of 
the car, thus preventing the possibility of a 


lever through 





| pulley reaches the lower end of its inclined 


track, the cable is given another half-turn 
around the driving pulleys, thus increasing 
its hold and securing greater driving power. 
It has been found that the liberal use of tar 
upon the cable must be avoided when two or 
more turns have been taken around the driv- 
ing pulleys. The tar, by collecting upon the 
first groove of the receiving pulley, soon 
increases the diameter of the pulley at that 
point, and causes the cable to be slack during 
its return to the second driving pulley, and 
may cause the cable to slip off the driving 


pulleys. 





A large part of the operating mechanism 


Fig.5 





few scratches. 


tom will soon fall out,’ as the company is 


short of funds, and M. de.Lesseps cannot | 


raise more until he can explain where the 
£12,000,000 has gone. 
thousand have been discharged, and both 
termini, especially Colon, are now over- 
crowded with idle laborers, and you may ex- 
pect trouble at any moment. The present 
Director-General (M. Varilla) has commenced 
to cut down salaries and other expenses, and 
to reduce the force, but Iam very much afraid 
that it is too late. To complete the canal will 


cost £60,000,000 more, and it will then be too | 
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DetatIts oF CaBLE RarLtroap Macuinery.—See Page 1. 


a heavy load springing the car, so the grip | was made by Poole & Hunt, Baltimore, Md. | costly to pay. The Chagres river is a stum- 


can get out of its proper position. 
is expected to and does stretch constantly. | 
It began stretching when first placed upon | 
the pulleys, and will stretch until it reaches | 
a point at which the safe limit of elongation | 
is reached. Then anew cable is in order, and | 
the stretching process is repeated. 

A new wire cable, like a new rope, is com- | 


. : ° - } 
paratively open in its strands. By continu- 


the construction. 
— —-_ —— 
The Panama Canal. 


are to control it, will be the hardest, nut they 
have to crack. They purchased the Panama 
Railway from the Americans, and on it have 
, all American employes. The railway does an 


Almost all I have conversed | 
with (even canal men) predict that ‘the bot- 


Workmen by the | 


Natural Gas Supply. 





In a recent lecture at Columbia College 
Charles A. Ashburner, geologist in charge 
second geological survey of Pennsylvania, a 
historical statement was presented relating to 
petroleum and natural gas. 

In the course of the lecture, it was state: 
that, while the supply of petroleum might b: 
considered practically inexhaustible, by pres 
sent methods of obtaining the oil, but. about 
one-tenth of the quantity existing in an) 
given locality, or sand bed, could be brought 
to the surface of the earth. 

Mr. Ashburner considers the natural gas 
| supply to be closely identified with and com 
| ing from the same source as petroleum, but 
| not relating to the coal deposits, except in 
directly. He also stated that natural gas and 
|petroleum were undoubtedly produced by 
| animal and vegetable deposits upon the bot 
| tom of ocean areas which have long since been 
| drained or upheaved, so that they form th« 
present oil-bearing areas. 

The supply of natural gas was, in the esti- 
mation of the lecturer, limited, and the day 
would surely come when the supply would 
fail, and the great benefit which the mechani- 
cal world is to derive from natural gas is not 
in its present use (which he stated, re- 
| placed the consumption of 18,000 pounds of 
coal daily in Pittsburgh, Pa., alone), but in 
teaching coal consumers the value of gaseous 
fuel and rendering its adoption certain and 
easy. 

We gather from the speaker’s statements, 
although not directly to that effect, that, as 
|the natural gas supply fails, manufacturers 
who are using gas will gradually put in gas. 

works of their own, and thenceforth they will 
| transform solid fuel into gaseous, and use it 
| in that form. 





Kelly & Groves’ Adjustable Reamers. 





| 
| 
| The shank or body of this reamer is made 
| of steel. The cutters vary in number accord- 
| ing to the size of the reanier, and in all cases 
the number is uneven. The cutters are dove- 
| tailed, and fitted into longitudinal groves, 
| the bottoms of which form inclined planes 
| with the axis of the reamer. 
| <A part of the reamer is bored to receive a 
| follower, orHanged nut, which is threaded, to 
admit a screw of fine pitch. A part of the 


| cutter inwardly projects, and fits snugly the 


| The grip is the invention of J. J. Endres, of bling-block to the engineer corps of the Canal | groove in the nut. 
The cable, which is about 1} in diameter, | New York, who was the engineer in charge of Company, and the question as to how they | 


The nut is kept from turning by a pin; 
hence it will be seen that, by turning the 
screw, the cutters will move simultaneously, 
and the size of the reamer will be increased 
or diminished, as desired, and the cyndri- 


A correspondent of an English paper, the enormous freight and passenger business, but | cal form of the reamer will be preserved, a 


lows of this enterprise : 
‘* During a detention of afew days on the 


business of the road, and is greatly robbed by 
employes. You can do a great service to the 


ous bending, the wires forming the strands | isthmus, while en route from London to Lima, | English public if you warn them to let the 


are brought closer 
to each other; 
therefore, they can 
straighten a little, 
which gives greater 
length tothe whole 
cable. 

Bending the 
cable around pul- 
leys must, of 
course, cause mo- 
tion between all its 





| Globe, writes under date of January 1, as fol- has no check or system of checking on the | thing impossible in reamers whose cutters 


are set up singly by hand, unless the reamers 
are ground after adjustment. 

The idea of the invention is to supply con- 

x venient means to 

compensate for 











PATENTED. 























strands. This mo- 
tion will, in time, 
cause wear; the 
cable keeps getting 
smaller and smaller, and consequently grows 
longer. 
the cable is a necessary condition of its use. 
As the cable stretches, the slack is taken up 
by means of a large pulley hung upon an in- 
clined plane. The pulley can be weighted to 
keep a constant tension upon the cable, re- 
gardless of expansion by heat or contraction 
by cold. The cable is received in the engine- 
house upon a 12-foot pulley, having six 
grooves cut in“its face. The cable takes a 
half-turn around this pulley, and then passes 
to a similar pulley, around which it also takes 
a half-turn and then passes to the tightener. 
As the cable stretches, and the tightening 


As will be seen above, stretching of 
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ADJUSTABLE REAMER. 


I have had occasion to see some of the canal 
work and to talk with many of the employes, 
and with residents on the isthmus, and I am 
not surprised to find that very few people on 
this isthmus believe in the completion of the 
canal by the French. The work done amounts 
to only 10 per cent. of the whole, and over 
£12,500,000 has already been spent. There 
has been no practical system of manage- 
ment, and the waste and corruption have been 
terrible. The only work that has so far been 
done is that of Slavin Brothers, 
several powerful 
dredges at work between Colon and Gatun. 


American 


contractors, who have 


All over the rest of the line there are only a, 





Canal loan alone. 


will cause a terrible financial crisis in France. 


Probably M. de Lesseps may come out to visit 
the work this spring, but the sight he will see 
and the realization that his ‘canal’ is a failure 
It 
will be hard lines for the poor peasantry of 
I hope none 


will, I think, have a sad effect on him. 


France when the bubble bursts. 
of our people will lose in it.” 
—-_ —_— 


A recent English invention is a combina- 
tion potato-chipping and pie-moulding ma- 
This invention ought to be supple- 


chine. 
mented with a cast-iron man to eat the pies. 





The crash must soon come 
when this great project of the 19th century 


wear, although one 
tool may be used 
for different sizes : 
For instance, a 14 
inch reamer will 
ream a1inch hole, 
and a 2inch reamer 
will work up to 23 
inches. The larger 
the size, the greater 
the expansion. 

A glance at the 
accompanying 
engraving will 
fully explain the construction. 

A, designates the shell or body of a reamer, 
which has in its upper end, a cavity or socket, 
whereby it may be secured upon a collett, 
and may be used on alathe or drill press, B 
is a follower or flanged nut, which fits snugly 
into cavity G. 
cutters C. 





E is ascrew for moving the 
D isacap and part of the body 
A, and keeps screw # from axial movement. 
F is nut for backing out collett. 

These reamers are made from } inch in di- 
ameter and upward, for both hand and ma- 
chine use. 

The inventors are Kelly & Groves, 212 Park 
avenue, Brooklyn, N. Y. 
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The Milling Machine—Its Construction 
and Uses. 


By Joun J. GRANT. 





SECOND SERIES—FIRST PAPER. 


THE QONSTRUCTION OF THE MACHINE AND ITS} 


USES. 


In former articles on the milling machine I 


confined myself to those most in use, such as 
the plain and universal machines. In this 
series I propose to describe other varieties 
and illustrate some of the different kinds of 
work that can be done on them. There are 
also a great variety of machines made origi- 
nally for special purposes that can be used 
with slight alteration for other jobs. 

In dropping the subject of the plain and 
universal machine, the reader must not think 
that the subject has received all the attention 
it deserves. The object in describing the 
different types of milling machines is to 
enable those who are novices in this branch of 
iron working to select the machine most 
suitable for their special line. 

There are a great many special fixtures for 
milling that can be used independently, that 
should more properly be called portable 
milling machines, and in shops of any size 
would pay their first cost annually. These 
fixtures can be made for nearly every pur- 
pose, such as splining shafting when in posi- 
tion, cutting key ways in the hubs of large 
fly-wheels, facing off bosses and seats on all 
kinds of large castings, in fact, the variety is 
nearly inexhaustible, and a few such tools 
made of a universal character. would save 
thousands of dollars in the purchase of large 
planers, 

There are several makers of taps and dies 
who use the milling machine to cut the stock 
to proper lengths. When I suggested to the 
superintendent of one of these shops that he 
use the regular cutting-off machine, he said 
‘‘they could cut off 33 per cent. more stock 
and the cutters were not as expensive as the 
regular cutting-off tools for the amount of 
work done.” The screws in the original Hor- 
ton chuck are cut with a milling cutter, and 
at a less expense than they can be cut with 
the regular engine lathe. A large share of the 
taps made by the Morse Twist Drill Co., are 
threaded with a milling cutter. The dies in 
Armstrong pipe stocks are finished in the same 
way, and are very perfect specimens of what can 
be done with a rotary cutter. I constructed a 
fixture for milling off the ends of lathe-beds 
after they were set up. It will do twice the 
work done on the planer, besides leaving it in 
better condition for finishing. My intention 
is, to take up each of these fixtures, describe 
and illustrate them with cuts so that every one 
may have the benefit of them. 

There has lately come into use a machine of 
the profiling machine class which I think will 
receive more attention as it becomes better 
known. This machine has been ‘used in 
France for several years and I have seen some 
splendid specimens of work done with it. I 
have also before me a cut and description of a 
machine made in England, the spindle of 
which is made to adjust to any angle up to 45° 
out of perpendicular. This is a step in the 
right direction, but I think it does not go far 
enough. It should be adjustable to a hori- 
zontal position and made to fasten with a 
taper lock-pin at 90°, 45°, 35°, 30°, and 
vertical position. Bevel slides could then be 
milled with a plain cutter. 

Irregular pieces can be finished by the use 
of the compound slides; face as well as 
periphery cutters can be used. Every ma- 
chinist knows the bother of cutting circular 
T slots for bolt ways, such as are used in any 
machine having a rotary table or swivel head, 
as a planer tool head. 
milled very quickly and perfectly on a ver- 
tical machine. A hole drilled at A, Fig. 1, 
will allow the cutter to pass through. The 
cutter should be of the straight-shank 
pattern as described in a previous article, and 
the work held in a vise or strapped to the re- 
volving table, using a roughing and finishing 
cutter which should be fed by hand. 
pose planers will always be used, so the makers 
of such tools should take advantage of vertical 
milling machines, as a large amount of the 


These slots can be 


I sup- 








work on a planer-head can be done with it at 
one-half the expense as compared with the 
planer. 

The swivel head shown in Fig. 2, can be 
milled entire with one setting, as the back side 


LS Fig.1 = | 
























Flat placef 
Jor Set Screw 





Swiven Heap anp CUTTER. 
is usually finished first on a lathe. The faces 
A and B are finished with the end or shank 
cutter; the depression /, where the slide fits, 
is finished both on the bottom and the angles, 
with a cutter shaped like Fig. 3. When the 
cutter is made special, it should be made as 
large as possible. If the machine be rigid, 
there will be no trouble to pass the cutter 
through a casting that is made with panel 
sides as shown by the dotted lines at c¢ 7, 
Fig. 2. 

The cutter should be slightly rounded at 
the corners which will leave the work smooth 
and better to scrape. The edge from /’ to G, 
Fig. 2, can be finished around with a straight 
or shank cutter, using 
the rotary table; the 
other part of the edge 
can be worked around 
by using the compound 
slides. The work is 
left in better condition 
to finish than if done 
on a shaper or chipped 
by hand, as it is done 
in many shops at the 
present time. This style 
of machine is very use- 
ful in locomotive and 
toolshops, and the vari- 
ety of work that can be 
done on it will naturally 
suggest itself to the me- 

I have seen 
that in shops 
without sucha machine, 
had 
planer, then transferred 
to a heavy lathe and 
last, an 
man would spend a day 
chipping 
irregular edge that could be done in one 
quarter of the time and with cheaper help. 
In my next article I shall show a special 
machine or fixture for cutting key-ways in 
large fly-wheels, which will save its first cost 
in six months by any engine builder using 


chanic. 
work, 


to be put on a 


experienced 


or more and filing around an 


fly-wheels too large to go under the slotter. 
a - 

An American 
Mexico, writes us from Pachuca: 

Although undoubtedly the Mexican ma- 


engineer returning from 








chinist has much to learn from the American 
machinist, I must say Iadmire the ingenuity 
of the former, when I consider his lack of 
facilities. Most of the work is done, as they 
call it here, by ‘‘ blood power.” Coal 
throughout Mexico costs from $16 to $20 per 
ton, more frequently $20. 

ae 6 
Automatic Grease Cup. 








It is very generally claimed that with a| 


properly prepared compound (usually called 
grease) and a cup constructed to suitably feed 
it, there isasaving over the use of oil, as 
ordinarily applied for lubricating journals. 
We present with this, engravings of a cup in 
elevation and section, that seems to fulfill the 
functions of a good feeder, which we believe 


will be admitted by those who examine its 


construction. 


It will be observed that the wire, usually | 


|employed for feeding grease, is replaced by 
a twisted metal strip. This strip rests on the 
shaft the same asthe wire ordinarily used. As 
is well understood in cups operating on this 
| principle, any slight heating of the journal is 
communicated to the grease, by contact of 
the metal connection, causing the grease to 


flow. Now, with this fluted metallic strip, the | 
flutes are full of grease in close proximity to | 
the journal, so that an abundance of grease | 
; has but a small distance to flow to the jour- | 
Furthermore, the single wire is, in the | 
‘cup, in contact with only a small amount of | 
the grease, and when this is melted away, the | 


nal, 


heat will not readily be communicated to the 
remaining grease inthe cup. With the cup as 


made, the strips C come in contact with a large | 


amount of surface, and but slight heat is 
required to melt all the grease in the cup. 

The cover of these cups is fastened by an 
ingeniously-arranged spring, which permits 
of its being instantly removed for filling or 
inspection, and at the same time securely 
holds it against the possibility of jarring off, 
as on a locomotive, or in other places sub- 
jected to jar or rapid motion. 

They may be used for feeding the ordinary 
grease sold for this purpose, or special grease 
furnished by the manufacturers. 

These cups are manufactured in a variety of 
forms, for different purposes, by Main «& 
Harris, 12 Coenties Slip, New York. 

; cape 
Pattern-making. 


By F. W. Barrows. 





SIXTH PAPER. 





PROPELLER WHEELS. 





(FIRST PAPER. ) 





I don’t propose to go into any scientific 
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AUTOMATIC GREASE CUP. 


discussion of the merits of different-shaped 


blades, straight or increase pitch, or any of | 


the other points, good or bad, real or fancied. 


| the outline of blade is known. 


| steep a pitch that it makes but one turn in 
12’. Cut a segment out of this thread and 
you have the blade as stated. This bolt, if 
turned in an would advance 12’ 
in one revolution, but in the water there is 


iron nut, 


always more or less slip, as it is called, or 


|lost motion, owing to the yielding of the 


| water, which is the nut for the wheel. 

We shall want a drawing first, showing the 
pitch, shape of hub and thickness of blade at 
different points, although the thickness can 
only be located positively at all points when 
Some design- 
ers wait until the face of wheel is worked off 
before laying out the shape of blade ; so it is 

customary to al- 


TK, low plenty of 

Pa) a stuff on the back 

ds 7 f side, that the 

| ee | thickness of 
, 4 ib 


bucket may be 
so located, after 
the outline is 
given, as to give 
the best back- 
| ing qualities 
consistent with 
} strength. 

la Let the curved 
lines a 0, Fig. 
8, represent the 
full size and 
shape of hub 
| Fig. i desired, and the 
parallel hori- 
e 4 zontal lines ¢ d 


| | 


show the course 
of pattern; then 
draw lines show- 
a ing the pitch at 
| ParreRN Makin, different points. 
| The line e f 
igives the pitch at extreme length of blades 





|g h at the point where the fillet between blade 
jand hub begins. You may draw as many 
|more between these two points as you think 
| necessary, or as the shupe of the blades re- 
| quires. ‘This is not necessary for a straight 
| pitch, as it can be taken from any point. 

| Now get apiece of stuff for a templet, and 
| dress to a parallel thickness equal to the 
lthickness of courses in pattern. Having 
determined the center point (4, Fig. 9), draw 
a circle, @, smaller than the hub, yet large 
enough to give sufficient strength around the 
hole for a spindle, shown by the small circle, 
>, used in moulding. Draw a radial line, dc; 
| this is the face of wheel. Measure off on thig 


| line four feet from center, 0, and cut off the 





| Now set a 
| bevel on the pitch at circumference of wheel, 
as shown by line ef, Fig. 8, and lay this off 
Then 


| measure thickness required at this point, as c, 
| 


lend of templet to this length. 


| 
| on end of templet, as at a 0, Fig. 10. 


|and draw another line parallel with a 6. This 
| last line determines the width of stuff neces- 


By the 
| same operation we may find the width at any 


|sary at this point, as ¢ d, Fig. 9. 


| point, and thereby get the shape of back edge 
| of templet, adding as much as you like to chop 
| off again. 


the 
| bucket, which is all that is usually made, as 


You may now cut up stuff for one 
| the moulder makes the two, three or four 
| buckets, as the case may be, from this one 
| pattern by swinging it on its spindle, and 
| making as many flasks as wanted. You can 
| count up the courses necessary on the draw- 
| ing, and it is a good plan to have them num- 
bered. The stuff can be cut pretty near the 
| Shape desired, which is the shape of templet, 
Fig. 9. 
| In cutting up the stuff, see that the grain 
|runs out towards the face and point, as you 
| will chop off the wheel from the hub towards 
the point, so the grain should run in the same 
direction as line e / on templet. 
—— <2 
A class of engineers has been growing up 


who learn to manipulate the indicator and 


I am going to try and tell how to construct | sneculate on the peculiarities of the diagram 


a pattern for a given pitch and diameter. As 
the same general directions will apply to all | ment. 
wheels, let us first consider a plain straight | 


pitch—say, a wheel 8’ diameter and 12’ pitch. 


|merely as a sort of mechanical accomplish- 
Mechanical knowledge acquired in 
jo spirit is about as valueless to the world 


|as was the mathematical knowledge of certain 


By 12’ pitch I mean that the wheel would ad- schools of ancient philosophers, who scorned 


vance 12’ during one complete revolution if | ¢, degrade science by applying it to promote 


there was no slip. 
bolt 8 


Imagine, if you can, ®| useful arts. 
in diameter, having a thread of so‘ Builder. 
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The Normal Theory of the Gear Tooth 
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Tooth carves 


FORMS OF TOOTH-CURVES. 

The face curve, commonly the external 
curve, is a lobe Om. Fig. 12, which ,ener- 
ally returns to the pitch line, but the flank or 
internal curve may take a variety of shapes, 
generally a loop Od or Oh, but sometimes a 
straight diameter Ok, a point at O, a loop Of, 
a cusp O @ n, or a double cusp O a’ be. 

When the flank is undercurved as at Oh, a 
weak tooth is formed that should be avoided, 
and when it is nearly a point at 0, it is subject 
to such excessive wear as to be impracticable. 

When a cusp, Oan, or Oa’ bc is formed, 
the action is mathematically perfect at all 
points, but practically is limited to the first 
‘branch from 0 to a. The contact changes, at 
the cusp from one side of the line to the other, 
and is therefore impracticable with solid teeth. 
The cusp always sets a limit to the addendum 
of the tooth that is working with it, for that 
tooth, as it continues in mathematical contact 
with the second branch, will interfere with 


and cut away the first branch. 














The conjugator 


THE CONJUGATOR. 

We have seen, Fig. 3, that any odontoid 
will form or ‘‘develop,” an enveloping curve, 
that is also an odontoid and conjugate to it. 
The same process provides a simple and exact 
method for forming templets and cutter- 
shapers, in the application of the theory to 
practical purposes. 

The conjugator, Fig. 13, is here the connect- 
ing link between theory and practice, for if 
the gear-cutter, or templet, must be shaped 
by hand and eye processes, theoretical pre- 
cision would be lost, and the perfection of the 
finished product would depend, as usual, 
more on personal skill than on original prin- 
ciples. 

A 
ting tool 


rack tooth is first formed on a steel-cut- 
A is fastened to aslide 
that reciprocates vertically on a stand, /, on 


, which 
a planetable, 7. Astraight-edge, C,is fastened 
to the table in the position of the pitch line 
of the rack tooth, and an arc, A, represent- 
ing the pitch line of the tooth to be formed, 
A steel band, D D, keeps 
the are firmly in position on the straight-edge, 


is rolled against it. 


weights @ @ G@ keep it in position on the 
table, and a screw, , serves to slowly roll it. 
A sheet metal blank, #2, for a templet, a 
bar of steel for a cutter-shaper, or a complete 
gear blank for a complete gear wheel, is fas- 
tened to the are KX. 
Now give the tool A areciprocating motion, 


and slowly roll the blank P past it. 


symmetrical with respect to the pitch line C, 
all the odontoids made by it will be inter- 
changeable. 

The plane table, straight-edge and arc, slide 
and stand, can be accurately shaped by ordi- 
nary methods, but the shaping and placing 


of the tool A requires considerable skill. 





} 





An|toids are conjugate 





AAD OOOO OH ARMAAL > 


Fig.1 
| 
Conjugating tooth 


‘angle V, 


The chief requirement is that the rack tooth | 
shall be formed of four equal odontoids | 
a, b, c, d, Fig. 14, placed symmetrically | 
with respect to the pitch line P, and reversed | 
with respect to the line of centers Q. If the | 
four curves are odontoids, all the formed 
curves will be odontoids, but the set will not | 
be mutually interchangeable unless they are | 
also equal to each other and properly placed | 


It is also de- | 
sirable, although not essential, that at their | 


junction the curves should be tangent to the 


on the pitch and center lines. 


same straight line 7’. | 

: Bee 

It isa matter of merely secondary practical im- | 
y 3 


portance that the originating curves should con- | 
form to some exact predetermined shape, for as | 
long as they are odontoids the system will be | 
perfect if formed by the conjugator. If they 
are cycloids, the cycloidal system will be 
formed ; but, if the cycloidal outline is imper 
fectly followed, the system may still be me- | 
chanically perfect. | 

The tool A should be extended beyond the | 
addendum line, as shown by dotted lines, so 
that the finished gear will have the usual | 
clearance added to the working depth of the | 
space. 


A rack tooth is chosen for the originating 
If the 
straight-edge Cis replaced by a circular arc, 
the flank curves of the tool A would not be 
like the face curves, and an interchangeable 
set could be obtained only by great skill in 
their formation. 

If the stand £ tips a little out of a right 
angle with the table //, the cutter-shaper B 
will be formed with a clearance or ‘“ relief,” 


form on account of its simplicity. 


and its deviation from a correct form will be 
If the blank B is held on a slide that 
will move radially to the are K while the cut 
is being made, a relief will be given to the | 


slight. 


shaper without injury to its form. 





Jide 


Internal teeth 
INTERNAL GEARS. 
We have seen, Fig. 7, that similar odon- 


and interchangeable, 


odontoid will be formed on the blank thatis| whether the pitch lines curve the same or 


conjugate to the rack tooth, and, if it is| opposite ways. 


formed of odontoids that are similar and | 


When the two lines curve the same way, as 
‘ 


| of the pinion is also always in driving contact 


in Fig. 15, the smaller gear will work inside 
the, larger, which is then an internal gear. 
The theory and its application are, in the 
main, the same as with external gears, the 
only prominent distinction being the direction 
of the curvature of one of the lines. 
INTERFERENCE OF INTERNAL TEETH. 

With internal teeth we must guard against 
interference, for the face of the pinion is 
likely to interfere with the face of the gear in 
a certain position P’. 

When the teeth come in contact at P’, their 


common normal V’ P’ M’ must pass through 


the pitch point O. Drawing N’ A and M’ B, 
which will be parallel, we have Z M’ N’ = 


A N’ M’, andthe normal angles are equal. As 


the two odontoids are similar, and the normal 


angles are equal, the normals /” NV’ and P” M’ 
are equal, and the point of contact bisects | 
the chord M’ NV’. 

The normal of contact PO = P’ N’ = P’ M 
is therefore equal to c, the center distance 
A B, multiplied by the cosine of the normal 
or 

PO 

cos VV * 
and, if we draw the addendum at that value 
of P O, the teeth will clear each other, 
just as they would otherwise interfere. If we 
know the form of the odontoid in use, we can 
express cos V in terms of P O, and thence 


| deduce the exact value of the latter that will 


let the teeth clear each other at the given 
center distance. 

In case the face or the flank odontoids are | 
not similar, the system is still interchangeable 
to the extent that any pinion will work in any 


|gear, and in that case, the requirement to 


avoid interference is that the sum of the nor- 
mals P’ VW’ + P M = PO-+ 0O Q must not 
be greater than M’ NV’. 


| 
LIMITING DIAMETERS. | 


PO 

Knowing the minimum value of an a for 
any odontoid that may be in use, we can} 
determine the least center distance between 


two gears that will work together, for that 
» 


value of (o.y_ is the required least center dis- 


tance. | 
DOUBLE CONTACT. | 

Ag | 
PO , OQ ' | 

cos V cos V 


is always equal to 2 c, the two faces will | 
always be in driving contact, and, as the face 


with the flank of the gear, we have a case of | 
double contact as far as the truncation of the 
tooth will permit. 

0Q | 


, is given, we can assume a value for | 
cos V | 


» 


rr that willsatisfy the requirement, so that | 


it is always possible to obtain double contact | 
by choosing special odontoids. 

Double contact is a curious but not a very 
valuable feature of gear teeth. 


Fig. 16 


~ 


Fig. 17 
| 
\ 


\ 





J 


——< 


Fig. 18 « 


of interference 


/ 


’ 


Cases 


Internal gears may interfere from other 
causes, an odontoid from one crossing an 
odontoid from the other if the center distance 
is too small. 

if the tooth of the 


pinion of Fig. 16 is cut down to the pitch 


For example, 
line to avoid the ordinary interference, they 
may still interfere as shown, the flank of the 
pinion interfering with the face of the gear. 
Similarly if the gear face is cut down, the 


} and be 





pinion face may interfere with the gear flanks 





as shown by Fig. 17. 

The pinion face, when it cannot interfer 
with the gear face from the ordinary caus: 
may still cross it, as shown by Fig. 18. 

The only remedy for interference is t 
shorten the addendum, to increase the cente) 
distance, or to use odontoids that curve quic!] 


enough to pass. 


Fig.| 19 





or 


# 


Lines of Contact 


LINE OF CONTACT. 


The ‘‘line of contact”’’ is the locus of the 
successive positions of the point of contact of 
an odontoid with the mating odontoid. 

As each normal, P K, Fig. 19, comes to 
the pitch point O, the point of contact ? 
locates one point, P’, of the line of contact, and 
the four similar odontoids of the complete 
tooth form of 
DOO’. 

It generally takes the form of an hour- 


the complete line contact 


glass curve, is at right angles with the odon- 
toid at O, and at right angles with the line of 
centers at D’. 

As all normals, on all similar odontoids, 
have the same length for the same normal 
angle, it follows that a system of any number 
of similar odontoids has a single and common 
line of contact, which has equal face and 
flank lobes. 

A definite line of contact is formed by any 
definite odontoid, but a given line of contact 
will not indicate a corresponding definite 
All 


have the same 


odontoid. odontoids, similar or not, 


which normal for the sam¢ 


| normal angle, will form the same line of con- 


tact without regard to the value of the normal 
are. 
As the normal, P A, must intersect the pitch 


|line a second time at MW, there must be a sec- 


ondary line of contact, the locus of the point 


| P when J is at O. 


If the odontoid intersects the pitch line at 
the 


normal will have its second intersection at 


first 
y 
so that the secondary line of contact begins at 
J and ends at V, where OJ=0O V. 
The first intersection locates points P’ and 


any angle except a right angle, 


, 


(’ on the primary line of contact, and the 
second intersection locates points ?’ and Q’’ 
on the secondary line of contact, where 
PK=PO0=P" K", LQ=0Q'=K’' Q’, 
PQ'=P" Q' =P" 2”, and d K” =)b M.’ 


| The secondary line will pass entirely around 


the pitch line, having apices at a)= 0D 
Oe. 

When the odontoid intersects the pitch line 
at aright angle, the first normal is a tangent 
to the pitch line at the pitch point, and hav 
ing but one intersection, all the lines of con- 
tact will commence at that point. 

The secondary line must have the same 
property as the primary as a locus of con- 
tact, but as it depends on the pitch line, it 
does not follow the same law with respect to 
similar odontoids. 

The secondaries of two pitch lines in ex- 
ternal contact cannot come together, but the 
face secondary of an internal gear can inter- 
fere with the face secondary of its pinion as 
in Fig. 20, and serve to indicate the state of 





the ordinary interference between the gears. 
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Where the lines separate, the teeth are clear 


f each other, 2; where the lines cross or coin- 


le there will be double driving contact be- 
een the teeth, &; and where one line passes 
side the other after crossing it, there will be 


interference, m, unless avoided by trunca- 


tion. 
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Interference 


The crossing point of the ) 
lines of contact will determine the maximum | 
iddendum allowable on each gear face. 

When, as is always possible by choosing | 
the proper odontoids, the two secondaries 





coincide completely, or over any desired dis- | 
tance, there will be double contact. In all 
or the sum | 


such cases we have D' C’ —ab, 
of the diameters of the lines of contact must 
be equal to the difference of the pitch diame- 


ters. In fact, the same rule applies to all | 
chords through O, ¢ d being always equal to | 


» fin eases of double contact. 





Rolled curve 


ROLLED CURVES. 
If a rolling curve or ‘‘roller,”’ PA, be 
rolled on a pitch line, O K,a point, ?, upon it 
will trace out a rolled curve, O P. 


As the line P K, from the tracing point P | 


to the point of contact A, is always rotating, 
for the 


curve O P will always be at right angles to it 


instant, about A as a center, the 
at P, and it is, therefore, always a normal to 
the As 
separate from the preceding and following, 


curve. each one of the 
and the normal intersections with the pitch 
line are consecutive, the rolled curve is a true 
As the length of the normal P A, 
the normal angle P A S, and the normal are 
PE 


the curvature of the pitch line O A, they are 


odontoid. 


O K, are in no way dependent upon 
the same for the same are O A on all curves, 
all the 
same side of any number of different pitch- 


and therefore odontoids traced on 
curves by the same point on the same roller 


are similar odontoids. 


XQ 





Rolling spirals 


When the tracing point is any ordinary 
point on the roller, the curve traced will be at 
right angles to the pitch curve, but when it 
is the pole of a spiral it may cross at an 
angle. Fig. 22. 

Although rolled curves and odontoids are 
identical, they cannot readily be considered 
the for the the 
odontoid worth noticing that be 


veniently handled in shape of a rolled curve. 


same, eycloid is only 


can con- 


The involute can be formed by rolling a 


| lounges, stair balusters, etc., 


normals is | 


logarithmic spiral on the pitch line, but that 
feature isa mere curiosity without practical 
value, while the circular segmental tooth of 
Fig. 23, a perfect and very simple odontaid, 
can be formed only by a roller that is a 
curious combination of polar spirals that can 
be discussed only by the use of the higher 
mathematics. 

The properties of the odontoid can gen- 
erally be more easily developed and clearly 
explained if it is considered as a special case 
of the enveloping curve, than if it is treated | 
as a rolled curve, while, for practical pur- 
poses, the conjugator, founded on the normal 
theory, has the advantage of any device that | 
is founded on the rolled curve theory. 


Fig. 23 
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Roll d segnee ut 
| 


SPECIAL CASES, THE SEGMENT AND OYCLOID, 


In another paper I purpose to explain the 
application of the normal theory to the seg- 


two secondary |/ment, the involute form of the segment, the | water and the creation of steam, 


cycloid, and special forms of the odontoid. 
= 3 RD > —_ 
Machine for Turning Irregu- 


lar Shapes. 


We illustrate with this a new 
machine for turning ornamental 
square legs for chairs, tables, 


etc. ; it will cut, itis said, plinth 
blocks or any irregular shapes 
across the grain of either hard 
or soft wood sufficiently smooth 
to admit of their being finished 
The 
of knives is such 


without sand-paper. ar- 
rangement 
that one set of six knives may 
be so placed on the cylinder 
that they will produce an en- 
tirely different pattern or style 
with two 
(twelve knives) it is possible 
to produce a large variety of 
different styles of work. 

The work is held under a 
clamp in a sliding carriage, and 


of work, and sets 





passed over the cutting cylinder 
once for each side that it is de- 
sired to work. These machines 
are substantial, and intended for 
The cylinder shaft 

in diameter, and 


high speed. 


is of steel, 143 


runs in babbitt boxes each 6’ 


long, carried on top of a vertical 
|slide, which is raised and lowered by 
means of ascrew and hand-wheel shown 


front. 


in 


The cylinder is 5’’ square, cast on the 
shaft, and is provided with T slots on four 
sides, which admit of changing the location 
The 
length of the head is governed by the kind of 
work it is to be used for. 


of the knives to any desired location. 


It is compact, 
occupying but 3’ X4' floor space. Manu- 
factured by the Garden City Fan Company, 
| Chicago, Ill. 

le 


The Theory of Gas Engines, 


EXTRACTS FROM A TREATISE ENTITLED, ‘* NOU- 


VELLES RECHERCHES SUR LES CONDITIONS 


PRACTIQUES DE PLUS GRANDE UTILISATION DE 


LA CHALEUR ET EN GENERAL DE LA FORCE 


’ 


MOTRICE,”’ BY M. BEAU DE ROCHAS. 

When we examine what takes place in the 
combustion chamber of a gas-fired boiler, we 
are struck with the enormous volume which 
gases raised to a high temperature attain. If 
the other hand, takes 


place at constant volume, the dilation will be 


the combustion, on 
replaced by an equally considerable accession 
of elastic force ; and the return to the original 
pressure, by means of expansion, will give 
precisely the same volume at the same tem- 


perature as if the heating had originally taken 


| 
place under constant pressure. 


| duced by known processes. 


ito start the whole machine. 


ture. 





Combustible 
gas and fresh air are drawn in during a por- 
tion only of the stroke of the pistons of the 
gas cylinders. These cylinders thus perform 
the function of suction bellows by drawing in 
air for the supply of the cupola. Taps and 
valves regulate the access and proportions of 
The 
effected at low temperature, in conduits ar- 


the two descriptions of gas. mixture is 
ranged for the purpose, and ignition is pro- 
The volumes of 
the gas and steam cylinders are arranged in 
accordance with the expenditure of the two 
fluids. Nevertheless, the steam cylinders 
ought to be of themselves, powerful enough 
The high tem- | 
perature produced in the gas cylinder by 
direct combustion would be a cause of speedy 


destruction of the machine, if the walls were 
not maintained at a very low relative tempera- 
This low temperature would be an 


| energetic cause of cooling in the gases, if it 
| | 
;could not be met by other arrangements. 


But there will always be only a very slight | 
drawback from direct utilization, if the heat 
thus dissipated gives return 
steam. 
frames, 


in producing 

The gas cylinders, as well as their | 
will therefore be surrounded by | 
water, and placed, by means of their exterior | 
surfaces, in communication with the boiler in | 
such a way as to insure the circulation of the | 
The eleva- | 
tion of temperature, even if very great, would | 


| 
| 
| 
} 
| 
' 


| 
| 


| 


MacuineE For ‘TuRNING IRREGULAR SHAPES. 


| not otherwise cause any sensible inconvenience 
with the walls maintained at a constant tem- 
perature. The variation in amount of suction 
answering in each case to the maximum of 


work being confined within narrow limits, 


the use of a slide will perfectly suffice to ob-| 


tain the greatest variation in the yield of com- 
bustible gas. 
the gas cylinders in the case in question can 
be made in the simplest manner with a com- 
it 
understood, the forward and backward move- 


mon slide-valve, modifying, is always 
ments of it, to meet this particular require- 
ment. 

The 
certainly the simplest that could exist. 


arrangement before described appears 
It 
will, perhaps, be the only one applicable to 
utilized 
power resulting from it will certainly be clear 


locomotives. Then the increase of 
gain, and, without any doubt, out of propor- 
But the true 
conditions of the best employment of the 


tion to the cost of setting up. 
elastic force of gases—at least, its most im- 
portant conditions—are not there observed ; 
and simplicity is, perhaps, only acquired at 
the expense of utility. These conditions, in 
fact, four 
possible cylinder space with the least possible 


are in number—(1), the greatest 


exterior surface; (2), the greatest possible 


quickness of action ; (3), the greatest possible 
(4), the 


pressure at the commencement of the ex- 


expansion; and greatest possible 





| limited. 


| which is, at bottom, intimately 


The arrangement, therefore, of | 


pansion. The dispersive power of gases, so 


favorable to the use of boiler tubes, is evi 
dently, on the contrary, an obstacle to the 
utilization of elastic force developed in the 
gaseous mass. Now, we have-seen that in the 
that 


was proportional 


sase of boiler tubes, the efficiency is to 
say, the heat transmitted 

to the diameter of the tubes. The loss would, 
therefore, be in inverse ratio to the diameter 
in the case of cylinders. But this is only ap- 
plicable to cylinders of very small diameter, 
and the loss decreases, in reality, in a more 
rapid proportion than the diameter increases. 
Therefore, an arrangement which, for a given 
consumption of gas, will give cylinders of 
the greatest diameter will be that with which 
the greatest direct utilization of heat will cor- 
respond in this respect. We equally conclude 
from this that, as far as possible, we must 
only employ one gas cylinder in each separate 
machine. But dispersion depends also upon 
time. Cooling, then, will be as much greater, 
other things being equal, as the working pace 
is slower. Now, a more rapid working pace 
seems to imply, as a consequence, cylinders 
of a smaller volume; but this contradiction 
disappears when one reflects that the length 
of stroke is not necessarily related in an in- 
variable manner to the cylinder volume for a 
given expenditure. In like manner as for the 
elastic force of steam, the utilization of the 
elastic force of gases requires that the ex- 
pansion should be the most prolonged pos- 
sible. In the arrangement above described, 
there is a maximum of expansion for each 
particular case. Thus the effect is necessarily 
The advantage, therefore, rests with 
an arrangement which will permit of giving 
back to the machine that which we may call 
that the 
power of expanding so far as we may think it 
convenient within the limits only imposed by 
the nature of things. : 


the free play of the expansion is, 


Finally, the utilization 


| of the elastic force of gases still depends on 


one element which is entirely their own, but 


connected 


with the utility of prolonged expansion. This 


element is compression, which should be the 


or 


greatest possible for the greatest effect. It 
| can be easily seen that we are dealing here 
| with heated expansion obtained after cold 
| 


compression, which is a way of prolonging 
| the expension in some sort inverse to that 
which consists in causing a vacuum— a way to 
which steam could not adapt itself, it being 
always understood that all compression in- 


| evitably causes an equivalent condensation in 


such a way that, even supposing steam to be 
combustible, instantaneous heating would be 
We can 
get as indefinite a utilization of the elastic 


rendered impossible by reason of it. 


force of gases by compressing them indefi 


nitely before heating, as we can get an indefi- 
nite utilization of the elastic force of steam 
But 
practically we soon attain an impassable limit. 


| by indefinitely prolonging expansion. 


It is that at which the raising of temperature 
due to previous compression brings about 
spontaneous ignition. In fact, in their con- 
tinuing compression we shall only recover 
from the expansion, up to this same point, the 
work furnished by compression, less the loss 
occasioned by all useless action. ‘There, then, 
is the limit imposed by the nature of things, 
and the final advantage in respect of utilization 
will rest with an arrangement which will per- 
mit of its attainment. 

The question being thus propounded, the 
sole arrangement really practicable consists 
evidently in forthwith employing but one 
cylinder, so that it is the largest possible ; 
and, further, in reducing the resisting move- 
ments of the gases to their absolute minimum. 
Then, and for the same side of the cylinder, 
we are naturally led to execute the following 
operations, in a period of four consecutive 
strokes: (1), suction during an entire stroke 
2) 


of the piston; compression during the 


following stroke; (3), ignition at the dead 
point, and expansion during the third stroke ; 
(4), forcing out of the burnt gases from the 
cylinder on the fourth and last return stroke. 
The same operations being reproduced on the 
other side of the cylinder in a similar number 
of strokes of the piston, there results a par 

of 
might say of half-power, but which evidently 


| satisfies the 


ticular sort single-acting machine, we 


condition of 


largest 


possible 
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cylinder, and at the same time that condition 
(which is still more important) of previous 
We see at the same time that 
the velocity of the piston is the greatest pos- 


compression. 


sible in relation to the diameter, since we do 
in a single stroke the work for which we 
should otherwise take two, and we evidently 
cannot do more. The temperature of the gas 
coming from the cupola is appreciably con- 
stant; that of the external air relatively varies 
only between narrow limits. Then the initial 
temperature of the mixture at the moment of 
the suction into the cylinder will also be ap- 
preciably constant. It 
possible to determine the limit of compression 


will, therefore, be 


at which ignition would become inevitable, 


and to arrange the machine accordingly. We} 
shall thus constantly have the absolute maxi- | 
mum effect for each proportion of combustible | 


material. We shall at the same time be freed 


from the intervention of electricity, for, the | 


starting being effected by the action of the 
steam, the gases need never be introduced 
until the speed shall have become sufficient 


spring; by lifting on the end 





Pocket Oil Can, 





The oil can which is shown herewith, is, 
we presume, designed more for use by bicyclists 
than by others. But it appears to be very 
convenient for use on sewing machines, or for 
those who have occasion to 
carry around a small supply 
of oil. The guard shown 
covering the end of the spout, 
so as to effectually prevent 
leakage of oil, is hinged as 
represented. The guard prop- 
er is held in place by a 
of the guard it is raised 
against the pressure of the 
spring, when it will swing 
clear, permitting the legiti- 





mate use of the oiler. A reverse operation closes 
it. The oiler is neatly gotten up, with spring 
sides, and is of convenient shape for carrying 
in the pocket. Made by the Overman Wheel 


|Co., Boston, Mass.; Western agent, S. A. 


: ; a‘ PP cam 7 5 
for ignition to be produced with certainty. In | Smith, 59 8. Canal street, Chicago. 


all cases compression will favor instantaneous | 
| 


ignition by helping complete mixture, and in 
raising the temperature. In fine, and with 
an initial temperature corresponding to a 


ressure of five to six atmospheres in the 
p 


boiler, ignition will be spontaneously pro- | 


duced with a defree of compression reaching 
to about one-fourth of the original volume- 
at least, if we neglect the effect of dispersion. 
Then the pressure after ignition would attain 
barely thirty atmospheres, and, as we are 
dealing here with the case in which combus- 
tion is effected without excess of air, the 
pressure would necessarily be lower in all 
- other cases. It is, therefore, probable that in 
many cases we can really attain the absolute 
limit of utilization. 

To sum up, while manifestly lending itself, 
in the completest possible manner, to the 
utilization of elastic force developed in the 
gaseous mass by combustion under constant 
volume, the arrangement now in question is 
not less simple than the preceding one—at 
least, unless we consider as a complication the 
necessity (or rather the convenience) of em- 
ploying in some cases, distribution by clack- 
valves. This distribution is generally the most 
advantageous, and there is nothing to prove 
that it is not applicable even to locomotives, 
and, above all, to the case in question.— 
Engineering. 


ee —_— 
Centers for Milling-machines, Planers and 
Shapers. 





These centers, which we illustrate here- 
with, possess several features that appear de- 
signed to facilitate work. The spindle is 
hollow, tapered towards the front, to receive 
a 14 inch arbor. 
justable clamp, constructed to firmly clamp 
any ordinarily-sized lathe dog, and at the 


The face-plate has an ad- 


same time to admit the dog to swivel for taper 
work. 

It will be seen by the engraving that the 
back center is made of a solid bar (of tool 
steel). Two of 
with a small center at one end, and a large 
one at the other; another with large and 
small female center at one end, and large male 
center at the other end. 

The vertical adjustment is, by means of a 
pinion, working in a rack; the ends are 
reversible in the slide. It is locked firmly in 
position by clamp-bolts. 

The spindle is provided with a clamping 
arrangement, which locks it firmly during 
cutting operations, thereby 


these are furnished—one 


relieving the 


index-pin and dividing-plate from any strain. | 
These centers are designed especially for | 


gear cutting, fluting rollers, taps, drills and 


reamers, milling key-seats in shafts, milling | 
or planing nuts, lathe-boxes, etc., true with | 


the hole, and wherever close 
required. 
The Cincinnati Screw and Tap Company, 


Cincinnati, Ohio, are the manufacturers. 
— ae 

Electrotypes of machinery often wear out 
before the required number of copies have 
been printed. Paper and Says : 
‘* Nickel-plated stereotypes, used in Germany, 
outlast ten common stereos.” 
applies to electros, 


dividing is 


Press 


The same also 





—_—— Se — 
Manufacturers and sellers of railway ma- 


|terial are noting a very general activity in 
| their line of trade. 


It is apparent that rail- 
way companies must be large purchasers this 


year. 
: -_ - 
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Hanp VALVE-RESEATING TOoou. 


LETTERS FROM PRACTICAL MEN, 


Hand Valve-reseating Tool, 
Editor American Machinist: 

The accompanying sketch shows a tool 
which has proved very useful and efficient in 
reseating chest, globe and other valves that 
are fixtures on locomotive boilers and in other 
places. 


AMERICAN 








| removing the bar from the machine. 
| : ” : QL 
| tool-post is 2}’' diameter by 34” long, and 
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and valves. A tool is made for each size of 
valve, and a rose reamer is also made for each 
size. 


The various sizes vary from 3” to 1,%,"’, and | 


are made to fit and screw into the valve after 
the cap is removed. 





edges of slot in tool-post, in the down or 
cutting stroke. We use tools of numerous 
shapes, and for slotting out driving boxes, or 
any kind of work which requires several dif- 
ferent tools, it is very valuable, as tools can 
be changed quickly by simply driving out 


The sketch is about half size. The rose | the taper-pin. 


bit is worked by the small rachet as shown. | 
The pressure screw is at the top of the de-| 
inated with Russell Hawkes, foreman of the 


vice, and is fitted with a knurled wheel for 
feeding down the tools. This device does 
the work in a very short time, saves taking 
out the valves and breaking joints. 

The device is not patented and Mr. Erick- 
son finds pleasure in giving it for use by 
readers of the AMERICAN MACHINIST. 

Galesburg, Il. \~ SoD. 


Slotting Machine Tool, 
Editor American Machinist : 


In the American Macurnist of Nov. 7 and 


Dec. 12, 1885, were descriptions of tools for 
slotting-machines, which were favoraby com- 
mented upon. Isend you with this a cut of 
one which has been in constant use in our 
shop for more than a year, and which I think 
possesses some points of excellence, not gen- 
erally used in tools of this kind, combining 
simplicity with easy adjustment of the tools to 
the work to be done. As you will see from 
the section, our tool is a bar of machinery- 


(wr 
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SiLoTTina MacuHINE Toou. 


steel, 12’’ square, 24’ long. Into the end, 
we drilled and cut a fine thread, 5}’’ deep by 
1} diameter ; into this we screwed a tool- 
post (seesection), which is held in any desired 
position by means of check-nut and washer. 
By unscrewing the nut and turning the post, 
tools may be put in any position, without 
The 





CENTERS FOR MILLING-MACHINES, PLANERS AND SHAPERS. 


It is the invention of C. Erickson, foreman 
of the Round-house on the first division of the 
C. B. & Q. R. R. The tool has been in use 
here for nearly twelve months. Mr. Erick- 
‘“*They would not know how to 


’ 


son says: 


do without them now;” there is a large 


number of locomotives on the division, and 


they use six or seyen different sizes of checks 





slotted to take in 1}x,°,’’ steel. The tools are 
held in the post by a taper-pin, put through 
center of slot. Tools to be an easy fit on pin, 
and are kept in proper position by a spiral 
spring, inserted in the post, on the back 
edge of tool. This spring is to allow proper 
relief in the upward stroke, and to bring the 
tool against the front upper and back lower 








The idea of this post, capable of being put 
into any position, and still be held firm, orig- 


locomotive department of the Providence and 
Worcester Railroad. Mr. A. Griggs, super 
intendent of locomotive and car departments, 
fully endorsed the idea, and ordered this tool 
made. ° 

It has been used for the past fifteen months, 
and has given entire satisfaction on a great 
variety of work, such as is usually found in a 


| railroad repair shop. 


WILLIAM Foster. 


Slack System of Payment in Govern- 
ment Works. 


Kditor American Machinist : 


At the present time, when so much is being 
said on the subject of weekly payment of em- 
ployes, and when laws are seemingly about 
to be enacted making this compulsory, it 
may not be uninteresting to the readers of 
the AMERICAN Macuinist to hear of the sys- 
tem adopted at the U. S. Arsenal, Watertown, 
Mass. 

The public would naturally infer that this 
place would be one of the first to adopt and 
sustain any measure which would be of so 
much benefit to the employes as that of 
weekly payments. 

But in this, their conclusion would be at 
fault, as it would be in many other instances 
if they were to adopt that which would seem 
most natural concerning a place of this sort. 

The system of payment here, if such it can 
be called, is this: The employes are sup- 
posed to be paid once a month, upon which 
day of the month they never know, until they 
receive their money. Usually it arrives be- 
tween the first and tenth day. Twice within 
a year they have had to wait two or three 
weeks longer than the usual time, and once 
they received pay for two months’ work in the 
same week. 

To say that this irregularity and ofttimes 
delay is inconvenient, and that it sometimes 
brings distress upon some of the two hundred 
and fifty or three hundred machinists, black- 
smiths and foundrymen employed there, 
would only be stating the truth in mild 
terms. 

If the U. S. Government were hard pushed 
for money, or if it were some private firm 
which was financially embarrassed, this state 
of affairs might seem justifiable, but for a 
country with millions of dollars in the 
treasury is there any excuse ? G. 


Proportioning Journal Bearings, 
Editor American Machinist : 

In your issue of March 6th, Mr. Hoffman 
discusses the above subject in connection 
with engines, and gives a rule for determining 
size of crank-pins, based on his experience, 
to which I desire to take some exceptions. 

This rule may have produced good results 
within the limits to which his experience has 
extended, but to one who does not know 
what those limits are, it would be of more 
value if the factor of work of friction was 
taken fully into account. 

Every observing mechanic probably has 
noticed that by simply increasing the number 


| of revolutions of a journal, other conditions 
| remaining the same, the tendency to heating is 


increased, even when exceptional care has 


| been taken to provide better lubrication in the 


case of the higher speed. 
This fact can be explained by considering 


| that however perfectly a journal may be 
lubricated or fitted, it yet has some amount 


of frictional resistance, and whatever this 


| : . 
| may be, it produces a proportional amount of 


heat. In slow moving journals, the large 
amount of conducting material and the time 
for conducting, in proportion to the amount 
of heat, is such that no sensible or injtrious 
heat is detected. But if the journal speed 
be increased four times while the work done 
per revolution is the same, and the lubrica- 
tion is equally good, there will be four times 
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the amount of heat produced by friction in 
the same length of time, which must be con- 
ducted away by the materials of the journal 
and bearing. 

It then follows that with any proportion of 
bearing surface, and other conditions the 
same, a speed may be reached at which it will 
be impossible to operate even the most per- 
feetly fitted and lubricated journal, without 
providing additional means of conducting 
uway the heat. 

One of the first considerations in a high- 
speed bearing would be to provide as good a 
conducting material as circumstances will 
permit, and then let the amount of bearing 
surface be proportioned to the work of fric- 
tion in foot pounds per minute. In propor- 
tioning a crank-pin for high-speed engines, it 
seems to me important that the above facts be 
fully considered, and if they are it follows that 
Mr. Hoffman’s proportions are of very limited 
application to high-speed engines. He also 
says, in speaking of engine main bearings, 
‘‘ Of course large and long bearings under high 
speeds, are the most unreliable.” Ido notthink 
it fair to take this sentence to express fully 
his mature views in that matter, but I cannot 
jet it pass without mention. Taking the case 
of a5} engine shaft I cannot see why he 
should say that long bearings are the most 
unreliable, unless he means that long bearings 
have actually less real bearing surface -than 
short ones in the ca s which he had in mind 
when writing. 

Again, if an engine shaft were small and the 
weight and work it transmitted were so great 
as to produce flexure of the shaft within the 
bearing, then it would be a positive benefit to 


make it larger in diameter, and thereby get |. 
pre- | 


additional bearing surface both by 
venting flexure and increasing the surface 
area of the shaft. So it would seem but 
reasonable that a large and long bearing 
would stand a much better chance of having 
sufficient bearing surface than a short and 
small one would have. Increasing the diame- 


ter of the shaft beyond that necessary to | 
attain the desired stiffness, would probably be | 


of no benefit, from the fact that the increase 
of weight of the shaft would increase the 


friction enough to neutralize what would be 
saved by decreasing the pressure per square | 


inch of surface, unless the pressure were 
great enough to force out the lubricant. 
Increasing the diameter of a crank-pin will 
not greatly increase its tendency to heat, 
because if its diameter is double, the velocity 








To get the work done on time, you are com- 
pelled to use what there is at hand. If you 
sit down and say ‘‘I can’t,” someone takes 
your place that ‘‘willtry.” Self prideshould 
keep a man from saying ‘‘I can’t,” without a 
very hard struggle. In a ‘‘jobbing shop” 
out here it is absolutely necessary for a 
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|‘* machinist” to think. For him not to think, 
| is soon to become an unknown quantity, and 
|in a very short time he will be found ‘‘help- 
ing” in the foundry, or a ‘‘ roustabout” on 


of its surface is doubled, but this is almost | the river. 


neutralized by the fact that the pressure per | 


square inch of surface is reduced just half. 


The experience I spoke of is only one of 
| ° . 
‘the many ‘‘schemes”’ devised by the writer, 


The main considerations therefore in deter- who claims to be no exception unless it be 


mining the diameter of a crank-pin should be, 
first to give it sufficient transverse 
strength, and second, sufficient surface 
area so that the maximum pressure per 
square inch of surface may not exceed 
14,000 pounds and which in marine 
engines seldom exceeds 800 pounds. 
In speaking of surface area of crank- 
pins, I mean the product of the diame- 
The best way to in- 
crease the bearing surface of crank-pins 


ter into length. 


would be to increase the length, were it 
not for the fact that in so doing it 
would increase the distance of center of 
connecting-rod from the main bearing. 
But I insist that whatever rule is used 
it must provide for increased conduc- 
tivity of the bearing proportioned to the 
increased work of friction due to in- 
crease of speed, whether that is accom- 
plished by increasing length of pin or 
by other means. 


Thinking Men—Fixing a Bad 
Break, 


Editor American Machinist: 


I wish to take exception to Professor 
Sweet’s remarks in the AMERICAN MACHINIST 
of March 6, in which he indirectly presents 


the assertion that thinking men are the ex 


ception rather than the rule; my experience 
(a little more than eight years) tends directly 
Why, every job, repair work or 


opposite. 
new, requires the devising of some plan to dc 
it. 
there are no modern machinists’ tools. 


I speak of the shops around here where 


| that he is slower than his neighbor. 


coupled with the above was a ‘‘ stunner.” The 
piston-rod was bent, the piston head and 
front cylinder head were a pile of scrap iron. 
I stood surveying the pile when Mr. Owner 
reminded me that he ‘‘ must run by noon 
to-morrow.” I asked would it do if it were 
in a condition to run ten hours ? 

‘* Do, it will just save me 
1,000.” 

I said it would go at the 
appointedtime. The piston- 
head was fitted on a taper, 
turned smaller than the body 
of the rod, with a nut to 
hold it on. I first straight- 
ened the rod. I had noticed 
a sheet of old boiler iron 
lying before the 
Out of this I cut two circu- 
lar pieces 8} in diameter 
(the cylinder was 9''x18 
with a hole in the 
of each ; filed these holes to 
fit the rod closely, one to go 


furnace. 


, 


center 


against the shoulder, the 
other for the nut to turn 
against; next fitted two 


pieces of oak 1}’' thick, of a 
diameter to fit the cylinder 
with holes to fit the 
being careful that they*were 


rod, 


in the center and fitted tight. 
I put three } 
plates and wood to clamp 
them firmly. Next, Icuta 
in the center of the 
1}'’x1}" to 


hemp, put it on my rod, 


’ bolts through 


groove 
wood receive 
screwed up the nut and had 
as good a head as any one 
wood want for a short time. 
Another piece of oak 1 

thick did duty for a cylin- 
der-head, and was ready to 


” 


‘“run” an hour before noon. 
Of 


pleased when the 


course all hands were 
engine 
moved off nicely and did its 
But I 


must had some 


work well. reckon 
Mr. 
communication with 
Sweet, for his remarks | 
it: ‘* Pshaw! 
could have done that ourselves.” 


Owner 


proved we 


Harry Hart. 


6 be 


New Wood-Working Tools. 


which we 
It is 
provided with two tables, one of which is 


The power mortising machine 
illustrate, has a frame cast in one piece. 


plain and the other compound; the work 





DoUBLE-SPINDLE SHAPING MACHINE. 


w 

I was sent out about forty miles (this is the 
nearest point to a machine shop) on receipt 
of a telegram worded as follows: ‘‘ engine in 
bad condition, send man to repair at once.” I 
reached the place at 9.30 p. M., was met by 


the owner with ‘‘ Come along, young man, we 
want this thing fixed, we must run to-morrow 


>} by noon at all hazards; have got a contract 


not quite filled; if not completed on time will 
toose the whole order.” 








| being clamped upon the table any part of it 
The table 
can be set at any desired angle, and can be 
lowered to take 15 inches under the chisel by 
The 
boring attachment is on the side of machine, 


| can be brought under the chisel. 


means of the hand-wheel and screw. 


and can be detached when not required for 
use, 
The double spindle-shaping machine is de- 


What I found | signed for shaping straight and irregular 


Prof. | 


forms for carriage, wagon, car, furniture, and 
other work. The frame is cast in one piece. 
The column is provided with a door, the in- 
terior forming a receptacle for small tools. 

The spindle boxes are cast with the slides, 
the latter being gibbed to the bars and ad- 
justable vertically by the hand-wheel shown 
at the front of machine. 

The table is of either iron or wood as de- 
sired. It is fitted with concentric rings to 
various sizes of heads and cutters. 
Spindles will take cutters up to four inches 
in length. The manufacturers are the Roll- 
stone Machine Company, Fit 

es 
Learning to 
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chburg, Mass. 
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By James F. Hoparrt. 


HOW TO LEARN BUYING TOOLS—STUDYING AT 
HOME—A HOME CLASS—-PRELIMINARY PRAC- 
TICE—PROJECTION. 


The question is often asked by young me- 
chanics, ‘‘ How can I learn to draw?” or 
‘* How can I obtain a knowledge of practical 
drafting; being so situated that I cannot get 
the benefit of instruction from a teacher ?” 

There is one method of studying drafting, 
which is within the reach of all, no matter 
how or where situated, and to such would- 
be students these remarks are directed : 

Buy a few drawing tools, or make them; 
also a book treating of drafting, and study at 
home during the odd moments and spare 
hours. A very good idea of drafting may be 
gained at home, and no one need feel diffident 
about saying ‘‘I learned drawing by the 
kitchen fire.” 

If there are a number of person who de- 
sire to study let them club together and start 


a drawing school of their own. Let them ac- 


quire a book treating upon the subject; pro- 
vide themselves with a room where they can 
work undisturbed, and begin the work at the 
beginning by learning to draw lines and 
curves; to erect perpendiculars; to lay off 
angles, and to construct squares, triangles, 
and polygons. Let them begin at the very 
beginning, and not try to “ know a thing 
before they learn it.” Become accustomed to 
handling the tools, find their ‘‘ weak points,” 
and also their own, and study to favor the 
one and correct the other. 

By the time that a knowledge of the in- 

struments has been acquired, they will be 
able to perform most of the problems per- 
|taining to the art of drafting; that is, they 
can produce lines from, to, and in any given 
position. They can construct with compasses 
and rule about any desired figure or angle, 
| and they will have learned how to make about 
any desired form of line. Let the next step 
be the use of ink. Study the art of ‘‘ inking 
in’ a drawing after it has been drawn in 
pencil. Also learn and practice the use of 
different sizes of lines for center work and 
finish lines; and the use of red, blue and 
| black inks in making a drawing. 

After thoroughly practicing the foregoing, 
the student will be ready to take up projec- 
|tion. What has been learned is but the pre- 

liminary study of the art of machine draw- 
ing. Upon a knowledge of projection de- 
pends the whole. Let the student once 
thoroughly understand this important part 
of the matter and he need have no fear but 
he can represent upon paper any shape, how- 
ever complicated it may be. 

We will assume that the class has fairly 
started on its course. It appointed one mem- 
ber teacher pro tem, to set fourth the lessons 
contained in their text book. With chalk 
dividers and a big TF square, the lesson is 
drawn upon a black-board for the remainder 
of the class to copy. 

In this manner they become accustomed to 
working from sight and dictation, and a com- 
prehensive idea of various subjects is acquired. 

Of course many perplexing points will 
come up in the course of time. It will be 
surprising if the teacher does not get stuck, 
and is not able to solve the knotty questions 
which come before him. No matter, such 
things are to be expected. The class must 
resolve themselves into a ‘‘ committee of the 
whole” to contend with the hard or disputed 
questions. If they are too hard, some assist- 
ance must be sought outside. Somebody will 
surely be accessible who will answer questions 
relating to drafting technicalities. 

To many who wish to learn to draw, yet are 
unacquainted even with what is needed to 
begin work with, the undertaking may well 
seem formidable, yet, with a good stock of 
patience and a fair stock of brains, success 
can surely be attained. 

Let the student purchase one pair of good 
compasses with pencil and pen attachments. 
Let him pay for the same as much or more 
than he would pay for the whole cheap set, 
and'he will find himself amply provided with 
tools for present use. ‘ 
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One Way to Improve Steam-engine 
Economy. 


Improvement in the steam-engine for the 
past fifty years has consisted mainly in put- 
ting into practice what was already known to 
In this, as in 
affairs, it was found to be one thing to know 


be desirable. most other 
what was desirable, and another thing to ac- 
Better plans of construction 
have rendered the use of high steam-pressure 
and high piston-speed more common, and 
these, with better workmanship and careful 
attention to details, have brought about better | 
economy. Considered asa machine, recent | 
improvements in the steam-engine have been | 
important. Undoubtedly there is room for} 
further improvements in these directions— 
there is no such thing as standing still—but 
the ground has been so well covered that 
nothing radical is to be expected, except it 
come from the establishment of 
important facts in the science of steam engi- | 


neering, 


new and 


and from a direction not now very 
Improvements in tools and ma- 
chinery for doing good work cheaply have 
had much to do with improving the construc- 
tion of the steam-engine, not only by affording 
but frequently by 
pointing out the direction for improvement. 
Aside from this, the introduction of better 
instruments for, and better methods of, meas- 
uring effect has been important. 

But steam engineering embraces not only 
the designing and construction of steam- 


obvious. 


the means for doing so, 
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probable that in many instances they would 





find something startling in the difference. 

Further investigation would sometimes re- 
but, 
perhaps, oftener the cause would be found in 


veal incompetence in the engine-room ; 


their own refusal to second the efforts of a 
competent engineer. Either would be about 
equally fatal to good economy. Not that the 
every-day economy of a motive plant is likely 
to equal that of a closely conducted test of 
the same engines and boilers, but the latter 
shows the possibility that may be closely ap- 
proximated. To insure that the best at- 


| tainable results are being obtained, it is abso- 


lutely essential that comparisons be readily 
made. This has been provided for by modern 
and to fail to 
make use of what is thus provided is to put 
to one side one of the best known 
When, is often the 


case, the results of actual practice are about 


science and common sense, 


means of 
securing economy. as 
fifty per cent. 
test there is good reason to look for some- 
thing wrong. But means of easily making 


those of a fairly conducted 


tage is to be taken of the experience of others. 
Economy in motive power is made up of 


as well as general. 

When the operation of the motive plant 
gets outrageously bad, an expert is called in to 
straighten matters out. 
after a good deal of waste. 
the cost of discovering the trouble, to say 


When it is done, 





engines and boilers, but their management, as 


gress in the direction of better economy. If 
not a new field, it is one that has not been as 
extensively cultivated as it ought to be. 
Users of steam-engines are, owing to long 
and persistent effort, fairly well educated in | 
and 
but they do not to the same ex- 
tent appreciate the value of good manage- 
Sometimes they are, so it seems, of 


the economy of paying for good design 
construction ; 


ment. 
the opinion that there is not much in the way 
of economy in the every-day management of 
asteam plant, except what is comprised in 
stopping and starting, and in keeping up the 
of hours ; 
their interest ceases after hiring an engineer 


motion for the required number 


just competent for this duty, or employing a 


expenses in his department. 


one that would not be 
tolerated in any other department of the 
works. 


to the motive plant, 
Money expended in needed engine- 
room appliances is looked upon as sunk 

thrown away—instead of as invested where 
It is all right so far 
as paying for a good engine is concerned ; but 


it will yield good returns. 


here all interest ceases ; 
of itself. 
believe that a steam-engine indicator is one of 


it ought to take care 
How many owners of steam-engines 


the necessary appliances of the engine-room, 
or that an engineer should be provided with 
convenient appliances for weighing coal and 
to be 
but a remarkably small percentage of 


water supplied to the boiler? Some, 
sure, 
the whole number. 

A good engineer is not particularly different 
If he finds 


has an interest in what he is 


from any other good workman. 
that 
trying to do to reduce running expenses; 


no one 


that such appliances as he needs for economi- 
cal operation, and for determining results, are 
refused or furnished grudgingly, with no in- 


terest manifested in their use, he will be 
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;| contrary course from that 


reasonably certain to form easy-going, care- 
less and costly habits. 
an engineer, it isa part of human nature. A 


This is not a part of 


indicated will as 


surely yield contrary results. It may be set 


down as a fact that a thoroughly competent 
engineer is never satisfied when power is cost- 
ing*more than it ought to cost. Keeping ex- 
penses low is part of his stock in trade. It 
represents, or ought to, a large part of what 
he sells; but he is too often obliged to put up 
with conditions that, if permitted, he could 
remedy. 

If owners of steam-engines would look with 


some degree of interest to authentic records 
of fairly conducted tests, and then compare 


well, and here there is room for general pro- | 


competent engineer who finds no co-opera- | 
tion from any quarter, in his efforts to reduce | 
In hundreds of | 
instances a false system of economy is applied | 


these with their own expenses for power, it is 


nothing of the cost of the remedy, is likely to 
| be more than that of previously supplying the 
engineer with such things as he required, and 
| by reasonable encouragement making an ex- 
| pert of him, ready to suggest preventives in- 

stead of costly remedies. 
| The interests of manufacturers call for 
economical motive power, and a very apparent 





direction for improvement in this respect is 
through the engine-room. 
deal of the need of skilled workmen in other 
branches, and but little of the need of skilled 
| engineers, yet economy in manufacture must 


We hear a great 


begin in the engine-room. Engineers must 
to a greater extent than most other workmen 
educate themselves ; they ought to be afforded 
| every reasonable opportunity for doing so. 
Not out of any sentiment, but because it is 


Whenever this is done we 





policy to do so. 
| have never heard the complaint that it did 
not pay. The first requisite is a good en- 
gineer. None other is cheap at any price. 


The second is to stand by him in his efforts to 


low. 
man the result will be satisfactory. 


duce a body of highly skilled engineers with 
a total saving to the manufacturing 
of the country beyond any estimate likely to 
be made. We say Joss as well as cost, because 


losses that must be counted in the general 


di- 
rectly traceable to engine-room management. 


the motive plant, are not infrequently 

it is well 

understood, but seldom properly considered. 
—— <e 


It is unnecessary to discuss this; 


the law of the land. 
issuing free passes to members of Congress, 
Government 


It prohibits railroads from 


Officials or their families, 





traveling by rail. 


members of Congress a_ sufficient 
them of the 


they 


not pay 
to 
becoming public deadheads, 
look for a better 


the 


salary relieve 
job. 


receiving of such 


by those who have opportunities to legislate 


in their favor, 
of the taxpayer’s pocket. 
_ 27 


The Brotherhood of Locomotive Firemen 
numbers 15,000 members, yet so quiet is their 


work that but few outside railroad 
it. 


the improvement of its members, 


hear much about 


direction it is doing excellent work. 


the past twelve years nearly 





comparisons must be provided if any advan- | 


small things, and observations must be specific |. . i ae 
| of its construction or the principle on whic! 


But this is not until | 


keep whatever of cost, and loss may properly | 


If no mistake has been made in the | 
Such a} 
plan universally followed would soon pro- | 


interests 


business, and that outweigh the entire cost of 


Theamendment of Senator Plumb to the Inter- 
State Commerce bill ought to become part of 


and 
makes it unlawful for officials to apply for 
passes, or to pay less than regular fare for 
If the Government does 


necessity of 
ought to 
The impression is that 
favors from railroads, 


means a return that comes out 


circles 
Its object is mainly 
in which 

During 
a half-million 
dollars have been paid its members as benefits. 
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Territorial Limits of Natural Gas, 

Among later developments of the natu: 
gas boom are published statements that ‘ pay 
ing’ wells have been discovered, and a: 
being ‘‘ worked” in a number of towns as fa 
removed from the original centers of pro 
duction as Central and Northwestern Ohio 
We believe, also, that equally confident claim 
are made for some Southern towns. If th 
published statements of the new “ finds” a: 
well based, it would seem that the territoria 
limits of the natural gas ‘‘fields” are not y: 
very well defined, or with present knowledg, 
of the subject capable of very close defini 
tion. 


ee 


A New Railroad Brake, 


It is not often that a really great inventio: 
is born of what a lawyer would call ‘ malic 
aforethought.”” A Virginia inventor is livin 
proof that such an exception may occur. [1 
a local paper he publishes an advertisement 
highly laudatory of an automatic railroa 
brake, which he has ‘‘ discovered” and pat 
ented, but omits to publish any explanatio: 


| it acts. 

In the published card, he says he was 
| standing at the ‘‘ station” as a freight train 
went by, and noticed that the brakeman tried 
to stop the train, but found some difficulty in 
doing so immediately. 

The future inventor thereupon remarked to 
some gentlemen present that he proposed to 
get up an automatic brake, which would sto) 
the train without ‘ll that trouble.”  H 
|now announces that, after four years of hard 
| study and almost sleepless nights, he has 
;accomplished his object, and closes by ex 
| pressing his hope that railroad managers will 
/examine his ‘‘ patent right” at once, that 
they may ‘‘ relieve the poor, worn-out, rest- 
broken and frozen brakemen,” his “ greatest 
desire” being to see them released from their 
exposure and sufferings. His next greatest 
is not stated, but it is to be hoped that rail- 
road managers will be willing to gratify it, if 
|it is shown to their mechanical satisfaction 
| that our Virginia friend’s claim for his inven- 
tion are as well based as he affirms. We 
| think, however, that most railroad managers 

will be apt to require substantial proof of its 
superior merits before investing largely. 


——___- g@pe——__— 


The Automatic Car-Coupler Movement. 


d | 
be charged against the power department | 


Just at this time the evidences of activity 
on paper at least —- among the ‘‘ manufac- 
| turers’? and promoters of rival automatic car- 
| couplers are numerous and interesting. Com- 
| panies, firms and individuals, apparently in 
business for no other purpose, are putting 
forward the claims of their respective devices, 
in a confident way, that to the average railroad 
official must be just a little confusing, to say 
the least. 


It would be interesting to know how much 


of the current activity in this direction repre- 
sents actual sales, and how much is to be 
attributed merely to the hope of some time 
getting the respective devices adopted. One 
thing is certain, that anything like the sub- 
stantial introduction of new couplers upon 
the general railroad mileage of the country 
will mean a good deal of new business for 
somebody. 

The car-coupler question is not as simple a 
problem as, on its face, it seems to be to the 
majority of the sanguine workers in that field. 
In addition to the requirements ordinarily de- 
manded of new mechanical devices as essen- 
tial to their general introduction, the auto- 
matic car-coupler of the future (and there 
may not be more than one) must, of neces- 
sity, be adapted to work readily in connection 
with the hand-couplers now in use, and with 
other automatic couplers, so far as others get 
into use. Cars equipped with automatic 
couplers must be adapted to run on any railroad 
in the country. It will not be easy to induce 
all the roads to simultaneously throw away 
all the old and adopt a new style of coupler, 
though if the railroads could and would unite 
and for its 


upon a single device, arrange 


general introduction, the brightest dreams of 
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at least one inventor would doubtless be real- 
ized. 

Possibly, instead of depending upon the 
uncertain and conflicting promptings of State 
legislatures and railroad commissions, the 
power of Congress over inter-State commerce 
may some day be .inveked to require all 
freight cars passing from one State to another, 
after a given date, to be equipped with auto- 
matic couplers. 


arg PIONS and) 
JUES iSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 











to common-sense methods, 

Every question, to insure any attention, must invari- | 
ably be accompanied by the writer's name and address. 
, neither name, correct initials, nor loca- 
tion will be published. 


Lf so requested 


(112) 


weight or 


Oo; Ths, 
resistance 
ten threads to the inch, nut %’ 
made of Norway iron? A.—We 
bolts could be depended upon to hold from 2,000 to 
3,000 lbs. each, according to the conditions under | 
which they were used. 


(113) G. F. L , Willimantic, Conn., asks: In | 
which way will a twist drill best lear itself of chips | 
—whenitis running in the work, or when the work 
is running the drill? A.—Probably it will be 
when the drill is ru. ning in the work, as the chips 
have then a better chance to work out of the hole, | 
as they are alternately carried and fall 
r the drill. | 


Winona, Minn., asks: What 
" bolts withstand, 
in thickness, well 
should say such 


will six % 


on 


over 


unde 


(114) H. V., Greenpoint, N. Y., writes: 1. 
I would like a permit to run asmall steam yacht. 


Where should | apply for it? A.—At the inspec- 
tor’s office, in the New York Post-office. 2. How 
much power will I get from an engine 21¢'x3", at 


60 lbs. boiler pressure? A.—Probably you may get 
Isa screw 14’ diameter 


—About right. 


nearly one horse-power. 3. 
and 20'’ pitch too large? A. 


115) <A. E. H., Bradford, Conn., asks: 
how to pulverize resin economically, in large 
quantity? A.—A method used in some large 


paper mills, is to use a common corn-cracker, such 


asin use in some country grist-mills for breaking | 


up corn in the ear. 
can be so adjusted 


A machine of this description 
like a coffee mill) that resin can 
be ground to any desired degree of fineness. 

(116) Laurel, Ind., asks : 
opinion of suspending the rear 


What is your 
end of a tubular 
boiler by means of astrap passing entirely around it, 
riveted on? A.—We 
no objections, except that the expansion and con- 
long strap will bring about a little 
more up-and-down motion to thatend of the boiler. 


instead of by hooks can see 


raction of the 


How many 4’ tubes should there be in a 42” 
hell? A.—Barr gives the number of 4” tubes for 
a 42” shell as 25. 


17) #..D. 
of computing the specific 
given pressure ? -We 
f You will 
Engineering, 


What is the method 


volume of steam at any 


asks: 1. 


cannot give 
find this matter 
by Nystrom. You will find 
in any work on steam engineering tables that will 


factory rule. 


in Steam 


give you the desired information. 2. How can I 
compute the horse-power of a compound engine 
without the use of an indicator? A.—The work 
done by a compound engine will generally bea 
little less than what would be done in the low 
pressure cylinder alone, working with the same 
ratio of expansion. 

(118 Hf. P. A., Brooklyn, N. Y., asks: 
Can you give me any information respecting the 


methods of coating the bottom of ships with con- 
crete? I believe it is done for the purpose of pro- 
arti- 
cles rolling about, and also as a water proof cover- 
ing. A.—It 


tecting the rivet heads from injury by loose 


is customary to cement the bottom of 


vessels inside to the upper turn of the bilge, in 
order to protect both the rivets, plates and angle 
irons from the action of the bilge-water, which 


may lie upon them. Portland cement and sand in 
In applying it 


filled, 


equal parts are used. 
well 


water lodge- 


ments should be and limber ways 


smoothly rounded. 


(119) Subscriber, 


a steam heater connected with the boiler of 


Leicester, Mass., writes: 
I have 


a steam fire engine, for the purpose of keeping the 


water hot inthe fire engine boiler. The heater 
and boiler are connected at the bottom by a 1g inch 
steam pipe. At the top of the heater, a ¢ inch 


steam pipe also leaves the heater, entering the fire 


engine boiler just below the water line, which is on 


a level in both heater and boiler. The average 
pressure is five pounds. What is the reason that 
the water leaves the heater and fills the fire engine 
boiler nearly full?) What is the remedy for this? 
A.—As the connection from the steam space in the 
heater enters the fire engine boiler below the 
water line, there is virtually no connection between 
steam in boiler and steam in heater; conse- 
quently, when the steam (which is confined in the 
fire engine boiler) condenses, it forms a partial 


| circumstances ; 


you a satis- | 


discussed | 


vacuum in the boiler, the water below is ferced up 
by the steam pressure in heater to fill the vacuum. 


The water will continue to rise until it fills the 
boiler, or reaches the limit of perfect condensa- 
tion, owing to the presence of air in the boiler. 
The proper remedy would be to connect with 
boiler above the water line. 

(120) A.H., Rockdale, Ind., asks: What 
is the power of my engine? The cylinder is 12’ 


18’; 100 gama steam 80 pounds. 
the steam ports are 110" ; exhaust port, 2’"10"; 
length of valve, 7'4"’: travel, 24%/'; the steam pipe 
is 3’ diameter, 20’ long, with three elbows; exhaust 
pipe, 4” diameter, three elbows. A.—So far 
can judge from your description, we should say the 
engine should develop forty horse-power under 
conditions named, with a fair margin for governing. 
Steam pipe (with three elbows) should be 3” di- 
ameter. The best way to determine what your en- 
gine is doing, and its faults, is to apply the indi- 


pressure, 


as we 


cator. 

(121) C. I. F., Camden, N. J., writes: 
My engine runs 200 revolutions per minute; the 
pulley is 24” in diameter: I want to put a ma- 


| chine in the factory to run 100 revolutions; what 


pulleys are required. A.—To decrease the speed 
one-half, belt from the 24’ pulley to a pulley of 


double the size, or 48’. If this would be uncom- 


fortably large, you may put in a countershaft, belt- 
ing to it upon a 24” pulley, then from a 12” pulley 


upon the same shaft, to 24 pulley upon the ma- 
chine. 2. Which is the best, an upright or a hori- 
zontal engine? A.—That will depend upon many 
one may be the best for one pur- 


pose, the other for another. 
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A 10 per cent. increase of wages is announced at 
Farwell’s Mills, Lisbon, Me. 

New shops will probably soon be built 
Nashville (Tenn.), Engine and Iron Works. 


by the 


The Springville Manufacturing Company of Rock- 
ville, Conn., propose to build a large brick mill this 
spring. 


Hartford, Ct 
: 
increased hours in several 


The Pratt and Whitney Company, 


are running of their 
departments. 
The Cole Manufacturing Company at Lake Vil- 


lage, N. H., will soon erect a new shop 50x80 feet, 


and three stories high. 
Paris Me., 
factory, which was 


The Paris Manufacturing Company, 
will immediately rebuild their 
recently destroyed by fire. 

The Pultz & Walkley Company, Plantsville, Ct., 
is putting up shaftings and otherwise preparing its 
factory for new machinery. 


Thompson & Holmes, Rockville, Ct., have sold 
| their chuck works to the Cushman Chuck Works, of 
Hartford. The principal work in the shop now will 
be the making of stationary engines. 


The Malinckrodt Chemical Company, North st., 

Louis, Mo., will build an extensive addition to their 
factory, and also expect to make other important 
additions to buildings and machinery. 


| The employes of the Warren Foundry and Ma- 
chine Co., Phillipsburgh, N. J., have been notified 


| that their wages will be advanced 15 per cent. on 

| March 15. The establishment employs about 400 

| men. 

| Brehmer Bros., of Philadelphia, have begun im- 
porting Brehmer’s thread book sewing machines 


from Leipsic, Germany, and propose to manufac- 
ture the 
demand warrants. 


machines in this country as soon as the 


|} The Lees Manufacturing Company, Westport, 
| cotton goods, are running their works until 10:0’clock 
evening, in to keep pace with the 
steady stream of orders, and the proprietors are 


every order 
| contemplating putting in an extra set of hands, so 
' 

as to run 24 hours per day. 


Notices have been posted in the Shetucket Com 
pany’s mills, Norwich, Ct., that on March 1, an ad- 
ditional 5 per cent. will be added to the 
increase of pay lately made. The Ponemah Cotton 
Mills, at Taftville, Ct., will advance the wages of 
their 1,500 employes 10 per cent. on March 1, and 
the 
per week. 


5 per cent. 





reduce hours of labor from sixty-six to sixty 


The National Pipe Bending Co., of New Haven, 
report that the spring trade is opening up well and 
| orders are coming in rapidly. Among recent sales 

of the National Feed Water Heater Three 
| of 50 horse-power each, two of 60 horse-power, 


are: 
two 
of 80 horse-power, two of 100 horse-power, one of 
300 
one of 400 horse-power and two of 800 


| 150 horse-power, one of 200 horse-power, one of 
horse-power, 
| horse-power. 


As- 
body the extensive 
Maywood, IIl., 
the 


as 


The members of the Western Canned Goods 
sociation recently visited in a 
branch works of Norton 
and expressed themselves 


Bros. at 
with 
working of their can-making machinery plant, 
illustrated in our issue of July 14, 1883. The 
association announce that they intend 
their “* pack ” during the 
canning season. 


as pleased 
mem- 
bers of the 
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Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to him- 
with the 

15 Astor 
a new and enlarged 12 ete. 
( hordal’s Letters.” 
50 illustra- 
Discount of 25 per ce ut. on orders 


self that he become thoroughly familiar 
writings of Chordal. John Wiley & Sons, 
Place, N. Y., have issued 
mo. edition of ** Extracts from 
Handsomely bound in cloth, with over 
tions. Price, $2. 
for five or more copies. 


directions about 
instructs how 
Westinghouse 
air-brake explained by aid of engravings. Price, $2. 
street, 


MACHINIST, 
52 issues), simple, neat, 
the 
To Canada or foreign coun- 
; purchasers pay express 
PUB'G 


the last turned 
will 


cranes of all kinds consecutively, 


out being No. 391. Those under 


the number to 400. 


way 


Thomas H. 
taken 


Dallett & Co., of Philadelphia, have 
the Matthew 
Fifield, manufacturer of dental instruments, 
the Fifield Manufacturing Company 
organized to prosecute the business, the office and 
works being the same building with 
Thomas H. Dallett & Co. The latter firm 
fitted three story building, corner 13th and 
Buttonwood sts., 


an interest in business of 
and 
has been 
located in 
has 
up the 
Philadelpbia, and are puttingina 
of drills, 
story 


manufacture 
building is 40x70 ft., the 


to heavy the second to 


number of new tools for the 
The 


devoted 


first being 
light tools, 
tool room and office, and the third to pattern shop 


drawing room. 


tools, 


| and 


| 


52 John 


9 


————— , 


The New York Supply Company, limited, 50 and 


street, New York, is the name of an in- 


corporated company just formed to succeed W. ¢ 


ja factory 

| Machine Company 
>| & Co., 
|} to their 
} and machine shop. 
| is being talked 
| Rumsey & Co. 


Duyckinck, and sell machinists’, engi- 


neers’, brewers’, steamship and miners’ supplies, 


railway, 


and plumbers’, gas and steam-fitters’ materials. 
We are informed that $31,000 capital 
The are M. H. Daniels, President; 
Best, Robt. G. Weeks, 
and General Manager; C. Homer 
J. H. Forey, Sales Manager. 


is paid in. 
officers Levi 
Vice-President; Treasurer 


Sush, Secretary ; 


The Shephard Manufacturing Company, Nauga- 
tuck, Ct., will build 
old Naugatuck 
Joseph Church 
addition 
engine and boiler-room 
The building of a paper mill 
at Seneca Falls, N. Y., and 
, proprietors of the pump and fire- 
are interested in the project. 
Med- 


Says the 
the 


Manufacturer's Gazette, 
grounds of the 
at Union City. 

I., are building a large 
works for an 


on 


Tiverton, R. 
oil 


up 


engine works ‘ae, 
The United States Steam Packing Company, 
field, is building an addition to its factory. 


Keene & Brown, whose chair factory at North 
Turner, Me., was recently destroyed by fire, have 
a force of 20 men busily engaged rebuilding, and 
hope to start up work in the factory during next 
month. E. I. Abbott is making improvements at 
his mill in Franklin Plantation, Me., and contem- 
plates putting in a new water-wheel, also ma- 
Mayo & Son, Fox- 
of their 
of cards 
On account of heavy demand for their 
goods these mills have of late been running even- 
ings. 


chinery for cutting spool strips. 
croft, Me., 
woolen mills by the addition of a number 


are to enlarge the capacity 
and mules. 


-Industrial Journal. 


The 


goods 


Assabet Manufacturing Company, 
manufacturers in Maynard, who 

about 1,000 operatives, have given notice 
that wages will ten cent. 
March 1. The wages of the employesof the Dwight 
Manufacturing Company at Chicopee, will be raised 
about March 1. 
have given notice that pay is con- 
templated March 1. Victor knitting 
mill at Cohoes N. Y., will be increased 10 per cent. 
on and after Mareh 1. The now running 
night and day to fill orders for camel's and white 
Boston Commercial Bulletin. 


woolen 
Mass., 
employ 
be advanced 


per on 


The Blackstone, Mass., cotton mills 


an advance in 


Wages in the 


Victor is 


wool goods. 


Morse, Williams & Co., 411 Cherry street, Phila 
delphia, who recently bought from E. W. Bliss tire 


patterns, drawings, and stock complete of the Wald- 


ron rotary engine (first illustrated in our July 30, 
ISS], issue), have made a number of improvements 


in the engine, and will build as a hoisting engine, 
with special reference to its use in connection with 
their In New York city especially, the 
‘practice of running elevators by direct steam from 
the steam 
general. It is 
proved Waldron for 
and factories ; 


elevators. 


company’s pipes, is becoming 
build the 
use as a fire pump in mills 


as a boat engine, or itcan be 


quite 


also proposed to im- 


also 
mounted and used as a regular tire engine. 


The demand for iron buildings for manufactur- 


ing purposes, says the Boston Commercial Bulletin, 


shows a decided increase this year over last. Wm. 
B. Seaife & Sons of Pittsburgh, report under way 
one iron mill building for W. D. Wood & Co., at 


112 feet 
iron buildings for the Braddock 
91x112, 73x80 and 48x54 feet 
building for the Sunset Carbon Company, 
Pa., 56x130 feet, for the 
and still another 
as a sheet mill by 
, at Apollo, Pa. J. W. Moore, 
of Pittsburgh, is staking off ground 
built 
present works. 


McKeesport. span by 185 feet long; 
Wire 


respectively ; 


three 
Company, 
iron 
of Butler, 
manufacture of carbon 
110x140 feet, 
Jennings, 


black, one, to be 


used steel Beale & 


Co. the coke operator 


for 350 ovens, 


to be as soon as possible, adjoining his 


The Wiley & Russel Manufacturing Co., of Green- 


field, Mass., will soon erect an addition, 25x35 feet, 
two stories high. John Kinsman, of Salem, Mass., 
will erect a brick block, three stories high, to be 


occupied as a shoe factory by Rich & Woodbury. 
W. H. Weedon, Newton, N. C., will start a spoke 
and $7,500. The Gordon & 
Maxwell Pump Co., of Hamilton, Ohio, contemplate 
theit 
Manu- 


handle factory. Cost, 


additions and improvements to 
The 


facturing Company, of 


extensive 
Furniture 
Williamsport, 
building in Canton Borough, 


pump Works. Co-operative 
Pa., propose 
Pa., 48x80 

dry-kiln 
engine 


to erect a 
feet, 
and finishing-shop. 


two stories high, with engine-house, 
Will put in boiler, 
machinery sufficient to employ from twenty-five to 
fifty men. J. B. Scottdale, will 
erect a large nail mill: 100 hands will be employed. 
Nothing yet contracted for. Portable 
Drilling Company, of Pa., 


and 


Loucks, of Pa., 
The Keystone 
Fallston, will 


Addi 


Steam 


enlarge and greatly improve its works. 





increase | 


|} tional machinery will be needed. It is 


| that the Chicago, Burlington and Quincy 


rumored 
Railroad 
~General Superintendent, T. EF. 
will extend their 
worth, the 
Ww. L. Erie, Pennsylvania, will in 
near erect a mill at 
The Berlin Bridge 

intend, it is rumored, to build a large 
The New York, 
New York 
Y., a large shop, to cost about $200,000, 
hands will The Cole 
Lake Vil- 
in size, and 
Ohio, 
Enter 


| Company 

| Omaha, Neb. 
Kas., 
Scott, of 


Calvert, 
road to Leaven 


for purpose of locating shops. 
the 
future rolling Industry, 
Pennsylvania. 
New York, 
mill at Binghamton. 
Sleeping Car 
Buffalo, N. 
Six 
Manufacturing erect, at 
lage, N. H., a new building, 50x81 feet 
three William Stirling, 


will erect a tool factory in the 


Company, cf 


Central 
Company, of will erect in 
hundred be employed. 
Company will 
of Don, 
spring.— New 


stories high. 


prises. 
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Machinists’ Supplies sa een. 


NEw YORK. March, 4, 1886. 

The market has been steady and quiet. 

Iron—In American pig the production is closely 
absorbed by contract deliveries. No.1 X, Foundry, | 
at tide water, $18.00 to$18.50: Standard, Lehigh and 
North River, $17.00 to $17.50; Grey Forge $16.00 to | 
$17.00. 

Scotch Pig—Dull. Coltness, $20.50 to $21.00; Glen- 
garnock, $20.50; Gartsherrie, $20.00 to $20.50; Sum- 
merlee, $21.00. | 


*WANTED* 


** Situation and Help’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





A mechanical draftsman wants outdoor employ- 
ment in connection with drawing. Address, Dirigo, 
AM. MACHINIST. 

Wanted—Boiler shop forman desires situation ; | 
best of references as to character and ability. Ad- | 
dress, W. B., AM. MACHINIST. | 

Wanted—A first-class pattern-maker 
hand. Address, McEwen Bros. & Co., Lim., Ridg- | 
way, Elk Co., Pa. 

Wanted—A grinder and polisher on general ma- 
chinery; must be a good workman and of sober | 
habits; steady employment and good pay guaran- | 
teed. Address, T. E. J., AM. MACHINIST. | 

Wanted — A first-class practical foundry fore- 
man; one Willing to undertake the castings by con- | 
tract preferred; output 50 to 60 tons per week. Ad- 
dress, with references, Sigma, AM. MACHINIST. 

Wanted—By a thoroughly competent engineer, a 
position to take charge of the motive power and 
machinery of a large establishment; isa machinist 
and draughtsman. Address, E. S., AM. MACHINIST. 

A gentleman, for many years in the tool, ma-| 
chinery and supply business, desires to communi- 
cate with parties (West preferred) regarding busi- 
ness propositions in that line. Best of references. 
Address, G. B. R., box 235, Boston, Mass. | 

Wanted-—A few first-class workmen on mathemati- 
cal, electrical and philosophical instruments; good 
wages and steady work to competent men. Ad- 
dress, with reference, James W. Queen & Co., 924 
Chestnut street, Philadelphia. 

Wanted—Position as supt. of machine shop and 
foundry; experienced in grist-mill, saw-mill, agri- 
cultural machinery, estimating on same, and doing 
work by improved methods; fair draftsman and 
practical foundryman. Al1 reference address John 
B. McLaren, Lansing, Mich. 








and lathe | 


“] 
| 





. BRADLEY’ 


CUSHIONED 









i HELVE 
E HAMMER 
ie best elements es 


P sential in a first- 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 


any oturer Hammer inthe World. 


BRADLEY&CO. Syracuse, N.Y. 





re 


CD J 





‘THE BROWN HAMMER 
STRIKES A BLOW WITH 

DOUBLE THE VELOCITY That it Raises the Hammer 

A NEW MOVEMENT! SEND FOR DESCRIPTION 

KNOWLTON MFG. CO., King St., Rockford, Ill 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including Buildin 8, lots, machiner 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 

A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 








1. MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. | 


The Cyclone Steam Flue Cleaner has no equal. 
Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice. Pen- 
nington & Mills, 8 Dey st., Jersey City Heights, N. J. 

Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

Cc. F. Langston & Co., 222 N. 5th st., Phila., can- 
makers’ tools, presses, dies and special machinery 
built, rotary cutters made and gronnd. 

Wanted, good second-hand foundry plant, cupola, 
crane, etc. Address, with description and price, | 
Box 1127 Corry, Pa. ! 

Machine shop and foundr y. for sale in a Western | 
city ; full or half interest. S. & H., AM. MACHINIST. 


Patent or new Process; capital can be tound for | 
a practical and sound patent or new process. Ad- 
dress, with particulars, New Process, care of Thos. 
Veasey & Co., engineers, Finsbury Chambers, 78 
Finsbury pavement, London, E. C., England. 

Wanted. a good business man, with $10,000 to 
$15,000, to invest in and take active management of 
a lucrative manufacturing business!situated in the 
South. For further information, address Box 3, | 
AM. MACHINIST. 

Patentee of a new positive motion four-valve | 
gear for automatic engines wishes to arrange with 
a party who is in position to manufacture and put | 
it on the market; has beentested. Address, Bucks, 
AM. MACHINIST. 

For Sale—Shafting lathe, 28’’ swing, takes 20° be- 
tween centers; treble-geared; 5 speeds on cone, 
for 234 belt; screw fee d, but not screw cutting; also 
cylinder boring- bar 6’ diameter, screw feed; cut- 
ter-head 9'' diameter, 60’ traverse. A. L. Henderer, 
Wilmington, Del. 

Engine and Boiler—30 horse-power Buckeye en- 
gine ; 42x12’ tubular boiler; all pipes and fixtures, 
including injector, heater and smoke-stack; the 
whole in good condition; in use about three years; 
to be replaced by larger engine, etc., of same make ; 
can be seen in operation until Mch.1. Address 
Geo. A. Barnard, 70 Astor House, New York. 


gee 
cor'ew'a'ee POND ENGINEERING CO, ** zo 








\\ GUILD & GARRISON, 


BROOKLYN,N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


SEND FOR CATALOGUE, 









BEAUDRY'S “mon 


POWER 
HAMMER. 


Blow Accurate, 
Powerfuland Elastic 


Wili Inerease the 
Profits of any Shop. 


3H -AUDRY & CUNNINGHAM, 
BOSTON, MASSACHUSETTS. 


W. JOHNS 
ASBESTOS: 


Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 

H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y, 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
» Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 

















i) 
60PerCent.of ‘ 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe and other attach- 
ments, Sold by the trade. — 
for circular. 

MELVIN STEPHENS, Prop’ r, 
Office, 41 Dey St., New York. 


UPRICHT 
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THE DEANE STEAM PUMP C0, , HOLYOKE, 


BUILD 


WATER WORKS, 


ENGINES 





OKE, MASS. 


AND 


STEAM = PUMPING 


MACHINERY. 


Send for pat No. 18. 





THE CAMERON STEAM PUNP. 


STANDARD OF EXCELLENC2#. 


—= 30,000 














IN USE. 


MANUFACTURED SOLELY BY 


[tye The A. $.Cameron Steam Pump Works. 


FOOT BAST 23a ST... NEW WTornReEz. 





THE M. T. DAVIDSON 





IMPROVED STEAM PUMP 


meccracronte =e Pavinson Steam Pump Company. 








wre” BEST PUMP “8tiusnona™ 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 


NEW ENGLAND CF FIC E, 51 OLIVER STREET, BOSTON, MASS, 








Manufactured by 


SINGLE STEAM PUMP. 


DELAMATER STEAM PUMPS 
FOR ALL KINDS OF SERVICE. 


C. H. DELAMATER & CO., (Delamater Iron Works) 





Warerooms, 16 Cortlandt Street. New YVork. 





THE CINCINNATI SCREW AND TAP CO,, 
CINCINNATI, OHIO. 
MANUFACTURERS OF Fl 


Sorews, 
TAPS, DIES, 









CATALOGUE, 


Send for L!lustrated 


UNIVE ERSAL 


MILLING MACHINES, 








-PURE SAPPHIRE CORUNDUM 


“STANDARY 








ON THE 


CARE OF BOILERS. 

THE FIREMAN’S GUIDE. A band-book on the 
Care of Boilers. Translated and revised by Kart 
P. DAuLstRomM. Third edition, 8vo, cloth. 


PRICE, FIFTY CENTS, POST-PAID. 
E. & F. SPON, 85 Murray St., New York, 


Publishers of Mechanical Books. 


| Satisfactory 








EMERY-WHEEL TOOL CRINDER. 
Rican: SPRINGFIELD 
oo “inn Co 
G “4 
Guaranteed Springfield, Mass 










Write 


3 

=| 
s . 
= 
for $8 
Tliustrat- ae 
ed a 
Circular. 5} a 
nm 
fgets 48 
Pat. Sept. Fs 2 
25. , 1883. ee 2 
a 

3 

= 





THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 


COO E & CO., 





THE HENDEY MACHINE COM 


U 
> 
z2 
= 


TORRIWGTOW, COW l., 


MANUFACTURERS OF 


MAOCOHINIsSTs 


TOO LS. 








Planers, Shapers, Gang Drills, Rivet Machines, Turret Lathes, Hand Lathes, Chucking 
Lathes, Gang Slitters, Hand and Power Planers, Planer Centers, 


Shaper Centers, 


Slide Rests, &c. 








our patrons and other’ on a 





ANNOUNCEMENT / 


We have just issued a new and very complete Illus- 
trated Catalogue, which we will be pleased to mail to 


KNOWLES STEAM PUMP WORKS, | 
93 Liberty Street, New York, 
44 Washington Street, 


pplication. 


Boston. 











CHLENKER’S 
BOLT CUTTER. 





OWARD IRON WORK 


BUFFALO, N. Y. 
Circular Price List on Application. 
























BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY 
FOR USE IN 


MACHINE AND RAILWAY SHOPS. 
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NIGHOLSON FILE OoO.,, 


SOLE MANUFACTURERS OF 


FILES AN 


D RASPS 


HAVING THE INCREMENT CUT. 
Also, FILLERS’ TOOLS AND SPECIALTIES. 


¥ Nicholson File Co’s” Files and Rasps, ** Double Ender’ Saw Files 
** Racer Machinists’ Scrapers, 
ders, Stub Files and Holders, Improved Butchers’ Stecis. 


PROVIDENCE, R.1.. U.S.A. 


* Horse Rasps, Handled Rifflers 
astace File Holders, Vise File Hol 


Manufactory and Offices at 


**Slim ” Saw Files- 
File Brushes, File Cards, 





THE HANGOCK INSPIRATOR. 





THE 


pLANDARD 





BOILER FEEDER FOR ALL CLASSES OF BOILERS. 





OVER 





75,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 











HE NEW 
Automatic 











NATHAN MFG,CO.N.Y. 
__ AUTOMATIC. 


te" Send 


Sole 


NATHAN 


Nos. 92 and 94 LIBERTY STREE 


““CRESHAM” 


Re-Starting 


* Invaluable 
rine and Stationary Boilers of all kinds 
required. 
bility of (restarting automatically immediately after in 
terruption to feed. from any cause.” 


for Catalogue. 


PATENT 


INJEGI UK 


for use in Traction, Farm, Portable, Ma 
No handles 
Water supply very difficult to break. Capa- 


Reliable and Cheap. 


Manufacturers in the United States and Canada, 


MANUFACTURING CO. 
NEW YORK. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 
$. 5. TOWNSEND, Gel, Agt \ 28 CORTLANDT 6ST., 
COOKE & CO,, Selling Agis , NEW TORK. 


In Writing, Please Mention This Paper. 





POX, TURRET & SPEED 
LATHES 


AND 
BRASS 
FINISHERS’ 
TOOLS, 
€ACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORK, 








BE ST 
IN 

. . ‘ : The World. 

iade by D. J. Cc. ARNOLD, New London, Ohio. 


Correspondence with Builders of Brick Macbines 
Solicit 











MAC *H IN ISTS ; OO UPPLIES, 


MATHER ELECTRIC CO., INCANDESCENT 
OPERATION ON THE PREMISES; 
EXHAUSTERS ; 


=. i ALMOND, 
ESTIMATES GIVEN 





te MACKINNON, 


MANUFACTURERS’ AGT. 
22 Warren Street, New York. 


Steam Engines, Boilers. 
REHEPRHSEHEN'TING 


THE PRATT & WHITNEY CO., MACHINE TOOLS; GOODELL & WATERS, WOOD-WORKING 
MACHINES; DIAMOND EMERY WHEEL AND MACHINE CO, EME RY GRINDING 
MACHINES; DETRICK & HARVEY, OPEN-SIDE PLANER; 


AND ARC 
BOSTON BLOWER CoO., 
THE DODGE WOOD SPLIT PULLEY; 
ANGULAR COUPLINGS 


FOR 


MACHINERY, 


ooD- 
WORKING 


LIGHTING, CAN BE SEEN IN FULL 
BLOWERS AND 


SPEC IAL 








SURE CURE = SLIPPING BELTS 


Norris Pat., wie Lip and Rebate. Rubber and Oanvas. 
a Pat. July 17, 1877. Applied Spiral 
ly » 






r ut) without disturbing 

pels y or shafting Not afiected by 

’ at, sa cleture ol ust. Saves power, 

Beits, Lacing and Jourpals Im 

— i mensely increases power and ve 
locity of mact:inery. Covers cut to 


y Write , for ci rcular A. 
MILMO COTTON CO., 
205 Church Street, NewYork. 


a 
"ORs par put uy COVES a 





P)AAWING INSTRUMENT 


AND PAPER. 
Especially Adapted for Shop Use. 
SEND FOR CATALOGUE TO 


G. 5. WOOLMAN, 116 Fulton St., N. Y. 


EDUCED PRICES OF 


Cc. Ww. 


»LeCount’s Light Steel Dog 


[No. INCH, PRICK.) No. INCH PRICE. 

EAiveseca iS 1 Sine 1.10 
3 ex .85 | Small Set of as. 50 

Ricccvs satin MOL 9. ...96..<.. 10 
Re eee cece 8 F 1055. es OO 
5 wer 05 | 11.....8% oe 1.70 
ee ee A ee Sew 1.90 
(7 1%. .... 1.00! Full Set of 12-12/00 


LECOUNT, 


SOUTH NORWALK, CONN. 





Simple, Durable, Efficient. 


HALL STEAM PUMP GD,, 


91 Liberty St., 
NEW YORK. 


HALL DUPLEX PLUNGER PUMP. 














THE CANNON CHUCKING 






The only Reamer that will keep its 
size, and always make a straight 


hole. As easily sharpened as 
fi a Lathe Tool. . 
- Syracuse Twist Drill Co., 
REAMER. SYRACUSE, N. Y. 





SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE. 


—O-— 

Foot and Power Lathes, Drill 
Presses,Scroll-saw Attachments, 
Chucks, Mandrels, Twist Drills, 
Dogs, Calipers, etc, 

Lathes on trial. 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans, 


Lathes on 





Gap “athe, $125. 


Address, H.L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. 
INVEN ORS and MANUFACTURERS, Write for large pam- 
J phiet containing U.S. ff OFFICE RULES 
of Practice. F.B. Brock, solicitor of PATENT 8. Washington, D.C 
CURTIS RETURN STEAM TRAP, 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the Boiler, under 
high or low pressure 








Manufactured by 


CURTIS REGULATOR (0 


Boston, Mass. 


General Agencies : 
109 Liberty St., N.Y. 
204 Lake St., Chicago. 
707 Market St., St.Louis. 


Send for Circular 


Edwards’ Works on the Steam Engine 


Modern American Marine Engines. Boilers and 
Screw P rope Hers. Their Design and Construction’ 
Showing the Present Practice of the most eminent Engi- 
neer sand Marine Engine Builders inthe United States. 
By Emory Edwards. Ilustrate d by 30 large ones ‘labor- 
ate pete Ss. 4to. »-O0 

The Practical Steam E ngine er’s Guide in i De- 
sign, Construction, and Management of Americ an Sta- 
tionary, Portableand Steam Fire Engines, Steam Pumps, 
Boilers, Injectors, Governors, Indic ators, Pistons and 
Rings, Safety Valves, and Steam G iauges. For the use 
of Engineers, Firemen and Steam Users. Illustrated by 
1i9engravings. 420 pages. 12mo. : 82.5 0 

A Catechism of “the Marine Ste am Engine For 
the use of Engineers, Firemen and Mechanics. A Prac- 
tical Work for Practical Men. 
ings, including examples of the most modern engine 
Third edition, thoroughly revised, with much new m aahar r. 
12mo, 414 pages $2.00 

Modern American Locomotive E ngine s. 
Des sign, Construction, and Management. Illustrated by 

2.00 


our Books sent by mail, 





No. 





JX engravings. Imo, 383 s pages. 

wer The above or any of 
free of postage, at the publication prices, to any ad 
dress in the warld 

Cer Our new Catalogue of Practical and Scientific 
Books. 96 pages, 8v0, as well as } 
Circulars, thewhole covering every branch of Science 
applied to the Arts, sent free and free of postage to any 
one in any part ofthe world who will furnish his 
address 

HENRY CAREY BAIRD & CO, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut Street, Philadelphia, Pa. 


NDUSTRIAL = ENGINEERIN 
DRAWING, 
By Professor 8S. EDWARD WARREN, 





TPHESE VALUABLE WORKS WHICH HAVE LONG BEEN 
IN USE AS TEXTBOOKS IN COLLEGES AND SCIENTIFIC 
SCHOOLS, ARE ALSO ADAPTED TO 


SELF INSTRUCTION. 
THE ELEMENTARY WORKS, IN FIVE VOLUMES,12M0. 
HIGHER WORKS, IN FIVE VOLUMES, 
EACH VOLUME COMPLETE IN ITSELF AND SOLD SEPARATELY 
BY 


SVO. 


PUBLISHED 


A Full Descriptive Circular will be se 10 


any one ordering it 


i = ON PATENT BOILER FEED FUME, 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 
The Only Double-Acting 
Geared Pump 
It is compact and System 
atic in design and Ecor 
omica) in its operation, 
Allits parts are arranged 
for durability 


PENI. F. KELLEY, Agent, 


rial J 


nt gratis 














91 Liberty St., New York. 
Philadelphia OMce: 
JAMES BERR YMAN, 

125 North Fourth St, 





Itlustrated by Be marer- | 


Their | 


our other Catalogues and | 





JOHN WILEY & SONS, 15 ASTOR PL., N.Y, | 





UNION STONE COMPANY, 
38 and 40 Hawley St. BOSTON, MASS. 





CRINDING MACHINE. 


Arbor. Takes Emery Wheels to 20’ 
this style we have six sizes, to suit 
pl4” Arbor. 


O°? 


1441n Steel 
diameter, Of 
differeut classes of work, from 34” t 


NEW HAVEN MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Etc. 


Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes and 
styles of every 
class of work. 


BUFFALO 


FORGE CO. 
Bufalo, N.Y. 

















Se - for Cata 
logue and prices 








ORTHINCTON 
PUMPING 
MACHINER 


HEnRy R. WORTHINGTON, 
NEW YORK, 
Boston, Pittsburgh, Chicago, 


Cincinnati, Cleveland, St, 
Louis, San Francisco. 


SEND FOR 


Ustrated Cataiogne, 


v1) 
ull 
































seen when 





M.A. ee eee 


[Marcu 20, 1886 















MERITS PROVEN BY 20 YEARS’ CONSTANT USE. 
* 


SAFE BOILERS 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 











MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE. 


CAPACITY. 


Inches, 


WESTCOTTS 


LITTLE GIANT No. 00 holds 0 to 4 
“ ‘ € 


! 
0 . ) to 1-2 
PS 


AMER OVED. 
= i 1 - 0 to 58 
ed 2 a6 0 to 1 
ad S 34. -* 0 to l 


Little Giant oa d. 





VAN DUZEN’S | 
MECHANICAL 
BOILER CLEANER 


Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
ities. Send for circular. 

Manufactured by 


E.W. Van Duzen, Cincinnati, 0 


Barnes’ Foot-Power Machinery. 


Complete outfits for Actual Workshop 
Business. Read what a customer says : 
** Considering its c apeclty, and the ac- 
curateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
Jittle tired as if I had been walking 
around.” pescripiare Catalogue and 
Price List Free F.& Joun BARNES 
Co, Address 1995 Main St.,Rockford, 111. 











Patent Fiexible Back Hack Saw for Machinists’ Use 


Made of best band Steel. The teeth o 
hardened by an entirely new process, the 
remaining soft and flexible. Warranted mon 

to break. Send for comple and circular. En- 

dorsed . The Pratt & Whitney Co., John 
Henne ne Supt. Motive Power, N. Y., N. H 
& fi. R.’R. and others. 

HENR Y G. THOMPSON & SONS, 


New Haven, Conn. | 51 Leonard St., N. Y. 


PUMPS 


ma "Wr” PRICE S.0- um 
VALLEY MACHINE Co. EASTHAMPTON MASS~ 


Selden § Patent Packings 


Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 














Office of James Renshaw, 
Mechanical Engineer; Mill and Mining Machinery and En 
gineers’ Supplics. 

Butte, Montana, 

Randolph Brant: February 22, 1884. 
In answer to your inquiry in reference to the Selden Pac king, 
I can say that, having used « great deal of it in almost every 
situation. and for » long time, and since scold a great deai ti 
other users, I can testify toits ments. Where one packingis t« 
be used for packing against both steam and water, I know ot 
Made either with or none equal to it. That with rubber core I have found excellent 
without Rubber Core. for high tem ratures. While there are several re ally good 


Randoiph Brant, $8 Corlandt St. wy, "= ee ces puxmnar. 


RENSHAW. 
TTP TT TP TTTTTTTy | W.C.YOUNG & CO., “esses 
gph tk a nO wee ¥3 


iy Rw ‘ee =| |Engine Lathes, Hand Lathes, 
bititititititititititits ts FOOT POWER LATHES, SLIDE RESTS, Ete. 
MACHINISTS’ SCALES, 




















_ ry 


less of cost. 


71 John St., N. ¥Y. 





T IN THE WORLD. 


We make the Best Packing that can be made regard 


Users will sustain us by calling for th: 
*“ JENKINS STANDARD PACKING. 
Our ‘‘ Trade Mark’ isstamped on every sheet. Non: 


. genuine unless so stamped. (8 Send for Price List 4. 


JENKINS BROS., 


79 Kilby St., Boston. 





BSTABLISHED 1851. 


‘The Horton Lathe Chuck, 


ALSO 


CHIU CKS 


for BrassFinishers’ 
Use, 
Milling Machines, 
Screw Machines,Up- 
x right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON C0- 


Canal St., Windsor Locks. Vonn., U.S.A, 








Tiaving greater facilities for 


—CGEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Bevel Gears, 


from the Smallest to 30 inches Diameter. 


2-76 ASBTON HAND MEE, Cb, "esx 





DRAWING 
NSTRUMENTS 


» LMA 


ILLUSTRATED CATALOGUE. 


WM. T. COMSTOCK, 


Send for 72-Page 
t Astor Place, + New York. 





For Hand and Power, 
6,’ 8’ and 10" Te, 


Adapted to All Classes of Work to 
Their Capacity, 


CIRCULARS FURNISHED. 





Worcester, Mass, 





—THp— 


ean te al No. 1 holds from 0 t« 
4”, 
body) holds from 0 to 34’, 


price $8. 
Address, 


HARTFORD, CONN. 








ELLSWORTH 
& YANTIS, 


S816F S8t., Washington, D.C. 
Send for Circular. 


Patent End Graduation. PATENT 


We invite comparison for accuracy with all others. 
OLICITORS 


Every Scale Guaranteed, Send for List. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 














HODCE’'S 


ven Universal Angle Union 


PATENTED, 


Combining an elbow and 
union, and can _ be set 
at any angle at which it is | 
desired to run the pipe. 
Manufacturers & Wholesale Axents, 


PILLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS 


‘EXPERIMENTAI | FOR SPECIAL PURPOSES, 


AND NEW BUILT UNDER CONTRACT. | MAGHINERY. 


From Specifications and Inventors’ Designs. 
AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


CORRESPONDENCE SOLICITED, COTIORS, N.Y. 


Say) A. J. WILKINSON & Co, 


Boston, Mass., 
Makers of the most complete assortment of 


Micrometer Calis and Foe Measuring Tels | 


TO BE FOUND IN THE WORLD, 
Send for 





SMOOTH 
INSIDE & out. © 

































Improved 
Covered Screw 
Micrometer 
Caliper. 







Illustrated Catalogue with Tables, 


The Adams Patent Automatic Bolt and [ut Threading Machines, 


MANUFACTURED SOLELY BY 


ADAMS & PRICE MACHINERY Co., 
Nos. 35 to 41 Indiana Street, Chicago, Illinois, 
; Send for Illustrated and Descriptive Catalogue. 














CRAIC’S 
New “Class C” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping Goatees. 


WRrRITHhH FOR CIRCULAR, 








SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes 





Catalogue of Lathes, Dril! 
Presses and Machinists’ Tools 
and Supplies mailed on appli. 
cation. Lathes on Trial. 


167 W. Second St., Cincinnati.o 


Flag yt tatoo RADIAL 


RADIAL DRILLING MACHINES 


= ‘= THREE DESIGNS. SIX SIZES: 








+  EMBODY ALL DESIRABLE FEATURES 


ALS PRICES#450°S UPWARD 
4 40° UNIVERSAL RADIAL DRILL C0 





BOYNTON & PLUMMER | 


Hartford frill Ghuck 


} contains the maximum of 
power, durability and effi- 
ciency, and is fully guaran- 

rice $7. No. 2 (round 


Sold by the trade 
CUSHMAN CHUCE C0., 


Manufacturer of all kindsef Chncks 
Send fornew Ilus’d Catalogue. 








| 
| 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 Ibs.) 
DOWN, ANGULAR AND CROSS-FEED, i 
TO PLANE 12r16x15, | 

| 


THE R.A. BELDEN C0.,DANBURY, CT. 








amas WHITNEY’S NEW RATCHET, = 


Steel 
*pomsTlod 





Has ater range than any two ratchets made, and at the 
price of one. Send for circulars. 
VARIETY MACHINE CO.. Warsaw. N. Y. 


Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T.R. ALMOND, 


83 & 85 Washi: — n St, 
Brooklyn, 











OODBRIDGE LATHE & rep 


ae te Ade 
O WASTE STEEL @© 5 SIZES IN 


NO FORGING. © STOCK. 


SEND FOR CATALOGUE. 
HARTFORD 


TOOL CO., 
TARTFARN. OT. 



















SEND 
FOR 


Catalogue. 


| CO, 
| 289 to 298 
| Washington St. 
NEWARK, ¥. J. 


WATCH & SPECIAL 
MACHINERY. 


No. § Machinists’ Beech | Gin, 





If You Want the Best STEAM PUMP 


= For Mining, Railroad or Steamboat use, Paper Mill, 
@ Ch mica. or Gas Works, Tannery, Brewery or Sugar 
Refinery, Drainage Quarrie 8, Cellars or Plantations, 
Irrigat | or Hydraulic Mining, Sinking Founda. 
tions Coffer Dam, Sewer, Well Sinking and other 
Contractors’ Work. or Raising W ater for any 
kindof Manufacturingor Fire Purpose, write 
for an illustrated descriptive book onthe New 
Pulsometer, containing greatly reduced 
rices, hundreds of testimonials, ete. Mailed 


ree. Prices 100 per cent lower than others. 
Every Pump tested before shipment and 
guarante ed as represented, E conomy and 


ear Stand U nequn le d. 


eel Pulsometer ste 
Pamp Co. + 88 John St.. N.¥. 


EAGLE Ofte 
ANVIL 
“38 WORKS, 


Trenton, N. J. 













The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 

ranted and 





E. B. STOCKING, ATTY., 


Opp. Pat. OF., Washington, D.C, 


ome r price. 
Send sketch for free report as 
to patentability and new 


\ | NY book on Patents. 














FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 








= 
a. 


e-il 
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MoRrSE TWIST DRILL AND MACHINE COMPARY, |! — 
Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Driil. 


Aas — 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas, 


B@iuer FLATS FPEANER. 


Will Plane any Length of Piate. 
, rf a a, _ 
















Tools cut both ways and have independent adjustment. Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes, 


HILLES & JONES. Wilmington, Del. 
THE PUSEY & JONES CU. |e 





For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct. 








HIS Cut shows our No. 6 Cutting-Off Shear, 

Extrastrong. For the largest size of iron rails 
or equivalent bars. 

Builders of STEAM. ENCINES, Boilers, 
Tanks, Machinery for Rolling Mills, Punches, 
Shears, Riveters, Angle-tron Cutters, Cranes, 
and Heavy Iron Work generally. 








grORBES & CURTIS, 
BRIDGEPORT, CONN. 
Manufacturers of 


’ ), aa Ctanbo 
The Forbes Pat, Die Stocks, 
Power Pipe Cutting and Thread. 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
Special Machinery, etc., etc. 
in WRITE FOR CATALOGUE. 
Mention Paper. 





S]LOG{ SI{ UO pIos 








NO OIL ON FRICTIONAL SURFACES. 
Abundant Clearance, Positive Release. 





rey iy wt 





ae | WP wa 











Only OLUTCH Having REMOVABLE Hub wld al ul 
Send for Catalogue. BEwor! 
E cLIPSE WIND ENGINE CO., WIS. L. $. STARRETT, 





Manufacturer of 


ATHOL, MASS. 
SEND FOR FULL LIST. 
Packings, Pump Valves, Pure Anti-thill Rattlers, etc. Esti- " He EES eet ss 
mates for cost olnew articles, including moulds, when aesived. am bt Frtnntanlor tint 3 


{bauble fduntb tl lta ! 
THE HARTFORD RUBBER WORKS, ——— 


HARTFORD, CONN, 


EVREKA BAND SAW. 


We build three sizes, at prices 
lower than an equally good 
Band Saw can be had else- 
where. For further informa 
tion, inquire of 


FRANK & CO., 


176 Terrace Street, 
BUFFALO, N. Y. 


Rubber Goods Especially to Order, 


Fine and accurate work for Mechanical purposes Sewing 
Machine and Electric Light articles, Bicycle Fires, Bottle Stor- 
pore, Seamless Tubing. Pure Moulded Boiler Gaskets and Steam 
-ipe Rings that never melt or blow out, Extra Quality Sheet 























wll 
FIVE YEARS’ 


Successful Trial 
Has Proved the 
CHANDLER 


Water Motor 


rO BE THE 
MOST RELIABLE 
and ECONOMICAL 


Motor made. Built in six sizes, from 1 to 12 
horse-power. Efficiency, safety and economy 
combined. Send for illustrated catalogue and 
price-hst. Factory and warerooms, 

132 OLIVER ST., BOSTON, MASS. 


ULB ALORSSTATIC MACHINERY, 


GEARS, | Pe 



































MACHINE OULDED 


SPUR and 








PUMPS, 
PUNCHES, 


ACCUMULATORS, 
















' JACKS, 
p ley Castings, te VAI'TEN Gs, 
S Special inducements to Vault Elevators, 
4 SS —_ &c.,&¢ 


List mailed on application 





NN . 
OLE & HUN 


3 BALTIMORE, MD. 





Watson & Stillman, 


468 GRAND ST.,N.Y. 
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NEW BEDFORD, | 
me MASS, omen 








‘.SUOERY st 


Pipe Cutting & Threading Machines 


‘or Pipe, Milland Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


a 
a Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia. Pa 


ES MURRAY=* 





SEND FOR CIRCULAR. 





Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 
PRESSES, DIES 
and all other Sheet-Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 





Send for Cataloque. 


THUS. & DALLETT & 0, 


13°) & Buttonwood Sts, Phila., Pa., 


MANUFACTURERS OF 


=” 2a. "2" 23 IN "E" 


Portable Driling: Machines 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. Paes 


Send for Iustrated Catalogue. 








HA X. “ 
EET GINGER 












ANN’ ST. # NEw Yorx: 










Iron and ‘Steel 


DROP FORGING 


Of Bvery Description. at Reasonable Prices, 
THE R.A. BELDEN 00., DANBURY, CT, 








MC GRAWS 

PATENT ADJUSTABLE TUBE ROLLER EXPANDER, 
Expands 

from 3 to 

iditferent 
ized 
ubes. 
Send for 

circular, 


J. H. MC GRAW, 187 West Eighth Street, Oswego, New York 


‘a Ka Bhs 


r° Date Seatine Dol 


Adapted to rapid work with smali 

ms drills. Its extreme sensitiveness 

prevents clogging and breakage of 

‘ drills. Has a swinging table with 

attachment for center drilling. 

Instantly adjustable to different 

lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford. Conn, 


FAY & SCOTT, ™&™ 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOCUE. 







P, BLAISDELL & C0. 


Manufacturers of 


achinists’ Tools. 
WORCESTER. MASS. 


It will “Pay the Piper,” 











Lhe aims to pipe well for 
STEAM, WATER, GAS, 
ACIDS, OILS, AMMONIA 
A &&c., toexamine this UNION, 


wei > 







which requires no packing, bui 
,eady for instant 
use. When you next order 
Fittings of any Dealer,ask for 
a sample American 


ts always 


Union 





fo come with them, and it will tell you the whole story, 
or we will, if you write us for particulars. 
@PANCOAST & MAULE, 
PHILADELPHIA, PA. 


*MOTA *IYD JO aNpNIa1) w 40; pues *yaouYsT Guise anok 
INOGE FAO SHULO-j84].4y BujOp ay psesejpuy uy vyV, OF UodaNY Nod jy 





THE HOLLAND LUBRICATOR, VISISLE DROP, 


Is guaranteed to be 

i. erfectinsurance 

ainst the cutting of 

alveseats, Cylinder 
and Governor alves 
of the engine. 

2 Itwillpaytor itself 
in 6 months in saving 
of oil, coal, and packing. 

3. It willinsure more 
speedinthe revolutions 
of the engine, say from1 
to 2 strokes per minute, 
thus ir creasing the power of the engine. Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. ¥ 











BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 
——_ MADE ENTIRELY OF BAR STEEL.-~ Six Sizes, adapted for pipe 


einen — from 4 to l4inchesdiam. — 






Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. A A parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 
Does not crush pipe; quick grip; never slips; chain will not unhitch in use, but 


van be instantly released. 5 y wititaMs & 00,, Iron & Steel Drop Forgings, 11 Richards St,, near Hamilton Ferry, Brooklyn, N.Y, 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 





Several sizes, any length of bed. Only the head travels, the work 
remaining stationary. Combines advantages of both planer and 
shaper, Effective, durable and convenient. A number in use, giving 
perfect satisfaction. Send for circular. Manufactured by 


E. A. WALKER, 


15 Laurel Street, Philadelphia. 


THE EATON, COLE & BURNHAM CO. 


2 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING JWLACHINES 


OPERATED BY HAND OR POWER. 
FITTI N G S VALVES, PIPE, 
} PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 


SVactory, Bridgeport, Conny, 











MACHINE, 


Cuts ¥%’/to2” 
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WILLIAM SELLERS & Co., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. Improved 
Self-Adjusting Injector of 1876, started, stopped and regulated as to 
capacity, by one lever. 


FIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 
Either a Lifter or Non-Lifter; no extra valves or fittings required * 


tubes can be removed without disturbing pipe connections 3; is perfectly 
Automatic in its action; requires no especial manipulation to operate it, 


ESCRIPTIVE PAMPHLETS AND PRICES FURNISHED ON APPLICATION T0 PHILADELPHIA OFFICE, 02 | 
NEW YORK OFFICE, 79 Liberty St. 


MORSE ELEVATOR WORKS. 
ape Morse, Williams & Co., | 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGH1 


Elevators 


Office, 444 Cherry St. 


Works, Frankford Ave., Wilde: and 
Shackamaxon Sts. bp 



















$ PHILADELPHIA 
A New York Office, 108 Liberty si 


BRANDON'S PISTON RING 
PACKING. 


i use a piston is self- 
packed against pressure, this | 
™ pressure being balanced so as | 
to permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cy] nder, nor 
inwardly, allowing the fluid to 
pass by them 

For Lisense or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and sie, 


PROVIDENCE. R. I. 








There are “ng Sea Evidences of the 
Established Success of the Westinghouse Engine: 
First--The volume and increase of sales, out of all 

proportion to any other Engine. 

Sgeconp—The fact that (October) 22 per cent. of our 
Orders are Repeated, Orders from Actua) Users 
(not Agents), ranging from 2d to 16th orders. 

Tuirp—The steady increase of the average size of 
Engine sold. 

‘ Fourta—The persistent attempts to copy and evade 

our patents by builders of Character and reputation 

WESTINCHOUSE, CHURCH, KERR & CO., 

C Jonsulting and Contracting Engineers, 
27 Sco RTLAN DT SY., NEW YORE. 


Also ¢ pontectiong the Reynolds’ Corliss Engines, the Huyett 
fi 


& Smith Fans, the American Paper Pulley, &c. 
for any service whatever 


\ I E BL 40,000 CRANK SHAFTS and 30, 000 GEAR WHEELS of this steel 
now running prove this 
-Heads. etc., for Locomotives. 
eencemmebenedae STEEL CASTINGS of every descripti 
’ Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works. Chester. Pa. Office. 407 Library St.. Phila. Pa 


DRAUCHTSMEN, 


Send -16 Cents. 


DIXON’S 


AMERICAN GRAPHITE 











From 1-2 TO 15,000 Ibs. WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 















PENCILS. 





TAKE OUTTUBE im 


FOR CLEANSING 





“ American Machinist ” and send 16 cents forsamples worth 
ouble your money. 

Ten grades of Hardness for Artistaand Draughtsmen; 7 grades 
of Hardness for Schools and Book keepers; 500 different kinds 
in No. 2and No. 3 Grades, absolutely w ithout equal for smooth. 
ness and toughness of le ads. 


Joseph Dixon Crucible Co., Jersey City, N.J. 


a YOUR Stationer does not keep DIXON'S Pencils, mention 
c 


OVER 20,000 IN USE, 


HALL’s ENGINEERING Co., 
112 JOHN STREET, NEW YORE, 








TAKEN 























the artificial success, if di 
market. We SPAR and Experience of Users. FLUX Ibs. to the ton 


compounds or rections are 
of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 


manufactured followed, or 
B. BURBANE c& CO.7, Evansville, Ind. 


is A NATURAL PRODUCT FROM OUR OWN MINES. 
Send for Circular, Prices 
products here- ask no pay. 
HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


















be ec FLUOR FOUNDRY cro i 
tofore on the Only 8 or 10 


An effective labor-sav ving tool { for the ; boiler shop. Size No.1 cuts all size (= 
holes from 2 to 5 inches, inclusive. The cutters proper ¢ ———-— = 
are forged from 5¢-inch round steel, can be renewed . 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMIWGTOM g& CoO., 
WILMINGTON, DEL. 












A FULL LINE OF SIZES. 7 


b Vertical Condensing nin 


Specially adapted for and extensively used 
n large grain elevators. 


BOILERS. 


Manufactured by the 


Hiishkill Teanding JWLachine (i 


FISHKIL a: HUDSON, N.Y. 


Send for Catalogue A, containing Illus- 
trated Descriptions and Reterences 








Southwark Foundry & Machine Co, 


ENGINEERS AND MACHINISTS. 

WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHW? RE ENGINES, BOILERS AND TANES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETC. 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC., ETC. 


TH LNG & ALLSTATTER C po 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer. 


Send for new ‘catalogue. 

















Mm \.W.COLBURN & Co.{* % 
FITCHBURG, MASS.) @s 


Pays 100 MAIN st 





4 Se oe 


OWESTp ARC °° INCANDESCENT 
IVING PRICES is BSS wo MACHINES. 


~ 





BSTABLISHED 1860 
Standard Watchman’s Clock, 
With Safety Lock Attachment, 

20 PRIZE MEDALS AWARDED. 

To control watchmen in manufactur- 
ing establishments, public buildings, 
warehouses, etc. Simplest, strongest, 
cheapest and most complete of its kind. 

Price, with 12 keys, complete, $50. 
Send for circular. 


0. E. HAUSBERG, Sole Agent, 
71 Nassau Street, Room3, N. Y. 





Vm 
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STEARNS NEG. COMPANY 


ERIE,PaA. 











HALL D seronne INUBOTORS. | 





Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


BAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


BEECHER & PECK, CONN. 
SPECIAL Fok Railway. Repair Shops 
| CIRCULARS ON APPLICATION, STAMP FOR CATALOGUc. ‘ 


T00 LS L. B. FLANDERS MACHINE WORKS, 
PEDRICK & AYER, Proprietors, PHILADELPHIA. 
NATIONAL  lodahaaadl TUBE BOILER COMPANY: 


Main Office, 
New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., = 50 Oliver St, 


THE LOWE BOILER. 


DROP BORGINGS or sree 


BEECHER & PECK, NEW HAVEN CONN. 


PECKS PET" DROP PRESS. 
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Steam Damper Regulator, 
«eliable Low Water Alarm, 
Oil Cups, &c., 

J, £. Lonergan & Co., Philadelphia, Pa. 





Especially for Steam Hammers. 


MILLER'S 
1s incomparable. 


For Oi] Pumps it 
Pac rig Eve se 6 


a Me 

Miller’s Cable ¢ D 3 

form, of all sizes, Ry 6, } 4, 4, 4s 

%, 1” ete. All . quantit Ps 

per pound. Tt asd @asthe most soilianitel 

packing material ev erpattogether. Itis 

is pliable as hemp, ond on tairly well conditioued rods will run 
rom one to three years 


MI'LER PACKING WORKS, 1338 Buttonwood St. Phila, Pa, U.S.A, 


Unequaled for Water Packing. 
PACKING. 
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BRIDGEPORT BOILER WORKS, 
. LOWE, Proprietor, 
ee Tine & WATSON, Bridgeport, Conn., 


Manufacturer of the LOWE BOILER, 


ts 


> 
2Pry TPT" 8 





Whick ht f the steam erheatir 
’ Which eight years’ use of th eam superheating 
sateen" Maatee, irum style, and sixteen of the Lowe Boiler, under 
BUILT BY ull conditions,has proved to be the most satisfactory 
SAML. T. WILLIAMS, oiler known in all respects. Gives dry steam. 
167 North St., Balto,, Ma, | The process for the combustion of the gases is in 
The. Governor is new | {he construction and setting. Burns any fuel and 
_and orginal, and the gets as much results from it as any boiler or setting 
_ toa ‘i avant su'& it no more cost, with greater durability. Send for 


of i descriptive circular. 
~ WRITE FOR CIRCULARS AND PRICES” 


, THE GARDNER GOVERNOR 


Over 36, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE, 


EB lectric venue oe Ween 








OSGOOD DREDGE C0,, Ausany, N. Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres, 
JOHN k. HOWE, Secretary and Treasurer. 


Manufacturers of 


reigns, Excavalurs, Hutching Machines, Derrieks, &C., &C. 





Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PRICES, 
ADDBESS, 


The Gardner Governor Co, 


QUINCY, ILL. 








a = 
®:9 Combined Steam Excavator and Derrick Car. Gres 
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Manono, 41886] AMERICAN 





In Use, uver 800. 25 to 1,000 H. P. 


These Engines are the combined result of long ex 





careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines, 
12to 100 H.P., for driving Dynamo Machines a specialty. 
Illustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: “Gen A. “BARNARD. 70 Astor House, N, Y, {ana ROsiNsdw sr OaRy. Be Pecks kat 


, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 








>) OTTO GAS ENGINE, 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CO., 


PHILADELPHTA, PA. 








HEWES & PHILLIPS 


Iron Works. 
IMPROVED 


Corliss Engine, 


High Pressure, 
TT, — AS 











TN ‘yanmay 


—Condensing— ‘ , 
Ae ART MRR F . " T a 
And Compound. —a jt ) a a sat 





Send for Circular, 


Kendall & Roberts 


Cambridgeport, Mass. 
EASTERN AGENTS. 








tHE BECKETT & DOWELL MTG (Y, 
STEAM ENGINES, Hoists. Pumps. 


AND GENERAL MINING MACHINERY. 
4 20 LIBERTY sT., NEW 


t®~ SEND FOR 


PODRT ND uACaINE DEPARIMENT, 


Harrisburg Car Mfg, Co., 
HARRISBURG, PA. 


YORK. 


ILLUSTRATED CATALOCUE. 


"a: SHIMMER © 














Highest Award, AT 
Franklin 
SILVER MEDAL oa 
Nove 
AND EXHIBITION, 
DIPLOMA. pretense % Philadelphia. 














PORTABLE AND aeceuanae? 


| Seaaeee ootale and BOILERS 


Send for Catalogue and Prices. 


We are operating the finest and most successful 
Electric Light Stations in the world. A change of 
speed not exceeding one per cent guaranteed, run- 
ning light andloaded. Send for Catalogue. 








BUILDERS OF 





BOILERS, 
GAS HOLDERS, 
GAS 


TANKS, 


Was Se Mires ] -_ 


Germantown Junc., Philadelphia. BRIDGES, 


Etc., Ete. 





GENERATORS, 


HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 


MACHINERY, 


New and Second-Hand. 


12 in. S., 
ib * 








THE NATIONAL 
FEED WATER 


—==HEATER. 









5 re Bed E ngine L athe : Pp rentice, New A brass coil heater supplying | 


43 Jones & Lamson feed water at 210° to 212° Fahr- 
Make. enheit by use of exhauststeam | 
6 © Om. Ames. Our prices are low and rea- | 
gC * fo = ss _ Bridgep't. n’ly new sonable, and we aim to suppl) 
6 * fh * ak * Pp. & W., taper. the cheapest, bestand most effect- | 
7 @ se * oe “Putnam, not screw ive Heater in the market. Six 
cutting. > \ soon sizes. 10 .P. ee 100 H. 
7 «Bt Hewes & Phillips. , $150; 500 H. P., $600. Tron, 
is eas ‘ Fitchburg, g. 0. \ Ln and © oni r Coils and 
Is * 8 ft, New Haven, g. 0. we Bends made to order. 
“a * 2. “ me Circulars and price lists | 
a 6O” CA Bt . ‘** Ames, nearly new. sent on application. 
2 “ “ ‘ “ 2 
4 ‘“ = ote 6 “ gues. Be 1. National Pipe Bending Co., 


NEW HAVEN, 


Brown & Shi arpe Universal Miller. : ; 
Connecticut. 


40 lb. Bradley Hammer. 

100 lb. Steam Hammer Miles. 

No. 2 Stiles Punch Pres ss 

No. 6 Wilder - 

No. 4 Long & atistaster Punch Press. 

20 in. shaper, G. & E., new. 

12 in. a New Haven, good order. 

24 in, a B'port. new. 
20 in. x4 ft. Planer, New Haven. 
20 in. x6 ft. Planer. 
26 in. x6 ft. 
26 in. x6 ft. 
82 in. x8 ft. % 


36 in. x12 ft. . Niles, good as new. 
50-inch Vertical Boring Mili Phila. 
60 in. Horizontal Boring Mill, new. 
60-iach Vertical Boring Mill, Leffell, cheap: 
also a line of Milling Machines, Screw Machines, 
Bolt Cutters, &c. WRITE AND STATE WHAT 
YOU WANT TO PURCHASE. 


E. P. BULLARD, 
14 Dey Street, New York City. | 





» top and Check Yar 


Putnam make, 2d hand. The renewable Seats and 
Powell, new 
Leonard Clarks make, 


2d hand. 


Phosphor Bronze Metal, which 
has lasting qualities, double 
that of the best Steam Metal 
commonly used in 
valves. The Seats are simply 
"dropped into place 


=| We also man 
aud Gravitating Steam Traps. 


= 
ALBANY STEAM TRAP C0., Albany, N. Y. 


NEW TANGYE ‘BUCKEYE AUTOMATIC CUT-OFF spa 


perience with automatic cut-off regulation, and most | 


GUARANTEED Percent'tess Gusthan AN) Brakethorse-power. | 





Dises are cast from the best | 


first-class | 


! and held | 
j in position by bottom of cage | 


ufacture the Albany Bucket | 


MACHINIST 


— f . 
MANUFACTURERS OF 


\MPROVED 


STEAM ENGINES 


ee 
“UL vaRie™ 
Sizes varying from 
30 to 2000 Horse Power. = 
Horizontal or Vertical, Direct == 
acing or Beam, Condensin 
Non-Condensing or Compoun 
Send ‘or Circular. 
BRANCH OFFICE 2 
Cor. 5th and Chestnut Sts.,== 
PUILADELPHLA. Pa. oe 





CHAs. A. MOORE, Prest. MARTIN LUSCOMB, Treas. 





| =e THE ONSOLIDATED "VALVE Company 
| noes SAFETY ai, 
| CAPITAL, - - $100,000. $f 


MANUFACTURERS OF 


HE ICKLE- ** sig 
ONLY SEATED POP 
t2"Approved by U. 
Adopted by U. 


AFETY 
VALVE. 


- Board of Steamboat Inspectors. 
8. Pde in all the Steel Cruisers. 23 





os esttteateneeietiaietadatimenminamaenenil 

e T WILL ALWAYS PAY DEALERS, BOILER- 
Tl ng MAKERS, AND OWNERS OF BOILERS, TO 
g A CDRESS US FOR CATALOGUE AND PRICES, 


‘BEFORE PLACING ORDERS FOR 8@"** POP’? cay SAFETY 








Garsszocy, 11] LIBERTY STREET, NEW YORK, Worzs, Bost 


GASOLINE AND GAS ENGINE. 
SIMPLET = smi: DURABLE 








GAPE | = REFECTIVE) 
MATCHES USED! 
} SLIDE VALVE! 


Unsarpassed economy in use of Gas. One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running, 


= Be Sizes, 2to 10 horsepower, Send for Ilus, Circular 
ae ~ YONKERS MFG. CO. eisomi. 





mare UGES No TEMp 
: ~SanRo COL aM PLETS, 


ay ARTS ane INTERCHAN nt 
| , 01 NPP) KE ORDERED By NUMB 
on fee OE am NE) > STANDARD «™ NARROW 
| a ee -7—~ GAUGE. ~ 


~ ALSO FOR 


PLANTATIONS, 
\ me AND 
haan 


eaBle 





pplicalion: 





OHN DEVINE. 
SUPT LOCO. DEPT 














WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 


WITH BED ANY 


) THAT FILL ALL THE REQUIRE- 
VAN MENTS of EDITORIAL on 
‘““SMALL STEAM YACHTS,” 
J ACHR 2 
LENGTH DESIRED. THIS LATHEIS DESIGNED l Send for Ilestrated Catalogue. 
H E AVY : FOR SEVERE SER- 


THOMAS KANE & 00., RACINE, WIS. U.S.A. 
VICE; IT IS THE 
| DUCED, 








HEAVIEST OF ITS >? 


sIzh EVER pro |{SEND FOR SPECIAL LIST. 


: Soean-hand Machine Tools, 


| T AS SKILL CAN 
SEND FOR CIRCULAR. A LARGE ASSORTMENT AT LOW PRICES. 


1 SHEPWORT & OL, ea |} SEW MACHINE TOOLS 





OF THE LATEST AND BEST DESIGNS, 


‘THE BABCOCK & WILCOX CO. 


| - ING, HA 
| WATER TUBE STEAM BOILERS. Oe oe ee 


30 CORTLANDT STREET, 
NEW YORK. 





“ é 4 SOLE SALE AGENTS FOR THE 
107 HOPE STREET, 
GLASGOW ,SCOTLAND. 
Branch Offices: 

BOSTON, 50 Oliver Street 
PHILAD’HIA, 32 N. bth Wireet 
CHICAGO, 64 }; fy panel Stress. 
NEW OR RLE 

ate ron ‘delet Strect 
SAN FRANCI 

oar Miesion Street 
HAVANA, 50 San Ignacio. | 


Send to nearest Office for Circular 


EDISON SHAFTING MFG. CO. 


The George Place Machinery (o.,, 


12i CHAMBERS ST., 


NEW YORK. 















A. MERIOAN 








Set: REDUCED. Qa 


THE ORIGINAL 











a 


MADE BY THE 


~ BROWN & SHARPE MFG. CO. ~ 


PROVIDENCE, R. I., 


No.3 Universal Milling Machine. 


No. 1 Universal Milling Machine. 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than 
can be reached by the usual methods of manufacture. The importance 
of the greatest attainable accuracy in TOOL-MAKING MACHINES wild be 
appreciated by Machinists. 


CORRESPONDENCE SOXICITED. CATALOGUE MAILED ON APPLICATION. 


The Gordon & Maxwell Company, 


Eastern Branch, 





Western Branch, 


‘HAMILTON, OHIO.} 


Gafl B’d’g, La Salle St,, Chicago. 5 713 Chestnut $t., Philadelphia. 
MANUFACTURERS OF 
x x X xX XX 
XXX XX XX XXX XX Xx 








SEWAGE 
_ MACHINERY 


WATER 











——AND-— 
xxxxXxxx Pe ON 
x x x COPYRIGHT 1683 BY x x x 


DUPLEX serena. PLUNGER 


STEAM PUMPS. 


SELE- PROPELLING o OR © | OCOMOTIVE co CRANES. 


HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 








The most generally useful Crane for shops, 
contractors, steel mills, ete. All capacities. 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN,, 
New York, Chicago, Philadelphia, Boston. 


TURRET LATHES AND SHAPERS. 


Square Arbor, Fox and Improved Monitor 
Turret and Chucking Lathes, Valve Milling 
Machines, Box Chucks, 3, we nt Revolving 
Chucks, Slide Rests, etc 

THIS SHAPER HAS 26-INCH STROKE. 


All the adjustments 

ere made without 
operator moving from 
his position. It is © 
made to act as a Slot- 
ting Machine, and is 
so arranged that Key 
Seats may be cut in 
any part of a sha'it of 
A any ength, and from 
4 inches in diameter 
down, and wil l pl ine 
a block 26" x26"'x20” 











Has Swivel Graduated Vise, two changes of speed, and is geared 36 tol. It is - 


very heavy and powerful, and is guaranteed to give perfect satisfaction. 


LODGE, DAV is & C-e,., 


Successors to LODCE, BARKER & CO., - CINCINNATI, OHIO. 


EBERHARDT’S [E£.E—.GARVIN & CO.,| | 
EMERY TOOL GRINDER 139 & 141 Centre St., New York, 


MANUFACTURERS OF 
w il not 


o> MACHINISTS’ 100K 


INCLUDING 


Milling 










draw the 
Temper. 


, Will ship 


ae Machines 
Merits. Drill 
Presses, 
Hand 
Writeto 


Lathes, 


| = Gould & te 


gait 3 





*enSo[viey 
a0j pueg 





aT t to ut N. J. R. R. “In, Newark, N. J. SCREW SLOTTER, 








MACHINIST {[Marcu' 20, 1886 











THE PRATT & WHITNEY Co. 


-Eiartiord, Connecticut. 
MANUFACTURE STANDARD SIZE 


== (lineal and Calier Gauges,. Ai 








And End Measure Test Pieces. 





Reamers, Chucking and Shell } 
Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cush= Be 
man’s Patent Combination Lathe Chuck, Z 


LIS’E and DISCOUNT SHEET furnished on application 





PRICE 


HarTFORD,| THE BILLINGS & SPENCER C0, [cr.,u.s.a. 


MANUFACTURERS OF 


Billings Bieycle Pocket Wrench, 4 & 6 in. long 


Drop forged 





First- class” Ur. 


of Bar Steel. every respect. 


DROP F ORGINGS of EVERY DESCRIPTION. 


Estimates given on receipt of drawing or model. 











Vor If: 


ON and LRASS WORK. \ Wy 


Illustrated Catalogue on application. 





WARNER & SWASEY,|s 
% CLEVELAND, Be 
MACHINE TOOLS i 





Pond Machine Tool Co, 
Now Dosigns, Quick Delivery Great Variety 


Engine 





on application. 


MANUFACTURER OF 
[Exon LATHES 
FROM 16 to 48 IN. SWING. 

is, Photographs and Prices furnished 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


xs 
cu 








J. M. ALLEN, Presipent. 
W. B. FRANKLIN, 


veo. B. Grant, the gear-cutter, at 66 Beverly St., Boston, 
will send his pamphlet to any address. It is interesting 
to any mechanic, 


Vioe-PREsiDgnt, 





J. B. Preroz, Skorrrary. 


KEY SEATING MACHINES 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- | 
stantial tool, made for service, has 
steel shafte and spindle, Gears and | 
racks cut from the solid and have | 
all modern improvements, are made 
pes special machinery, and sold very 








For New Reduced PRICE LIST, Write wo 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O 


LATHES, 2 







Our Key Seating Machine 
willsave enough in 6v days’ use to pay 
tirst cost; no shop can afford todo 
wm >> without one, We have now ready for 
prompt re »both Key Seat Ma- 


17 in 
y 20 in. 











20 in. Drilis. Send f , ae Se 

} Pace. pow fF ae, ae = PLANERS od =< ene dy 
W.P. DAVIS, North Bloomfield, N.Y. } ae 

er 


THE BUFFALO STEEL FOUNDRY, 


ORDERS ome’ RERAETPORDENCE PRATT & st 


Proprietors, 
UNGHING 
4 RESSES, 





De Oe [ tinonctunt 
OF A Kgs SHEET METAL GOODS, 32 since Be, 
4 ROP TILES & PARKER PRESS CO., 


| | AMM ERS MIDDLETOWN, CONN. 


Branch Office and Factory, 59 Duane St., New York, 









J.M.CARPENTER | 





mor Ae 





PAWTUCKET.R.1I. 














